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*H 3 Circulation 

HEIR EQWTOPIAL CIO GaSBAVATEONS AT QS'IF IN OCTOBER 1993 
J. K. Toalo tltoodi Itola Ocqanoqraptilc Inatl turlan. McoOx 
Hula HA 03541] 

CIO dau collxctad abaufc tha aqnitor along 99*11 bacwaan 
8 and 13 Ooufear 1993 ara us ad to InvaatLqata Btratlfl- 
cxtlon changax In tha uppar 1 to uaoolatad with tha 
199J/91 fcl Ulna. With raapace to tha thermal {laid ob- 
■arvad 1 b Havacbar 1991, virtually tha antlta aaetlon 
aahlbltad downward dlaplacnaanta In tha uppxr kllonatar 
of tha water column. Qbaumd dlaplacaBaota at tha depth 
of tha naan ihuimcllne warn large, t ISO a. and relati- 
vely • /metric about the equator. Dtaplocenanti around 
1 to depth vara near isi-o. Thla atratlflcatlon cfaanqe 
appears co have bean produced bp a tonal convergence of 
bub at (separatum atova 1S*C vtth divarqir.ee below. 
Loan square nodal daooapoaluoni of tha vertical dis- 
placed pro! Hub rave a Led. significant contribution! from 
e»daa I and 3 with aerldlanal auuctura conalatant with 
talrln wavaa, Tha tbearvat loni thua auppart current 
thaorlae that ralata El Hlno oaaat In tha eastern Pacific 
to aiuMBloua wind hieing In tha mat. IB1 Nino. Calvin 
mvell. 

J. Ceophyu. tax., G, Paper ICIHI. 

Ill] Circulation {Had 1 tar timid Six) 

SOW FEATURES OP THE ALGERIAN ClmSEKT 

CUnila NIL LOT (Antenne Kualim, PE IS], S 3901 La Sayao-P) 

in asalyaii of Infrared iragu leads co a raw runcap- 
tian of the dyundta of tho Atlutfs Vatar in lha Alge- 
rlan Saaio. In altu currant naaasrannta are not yar 
aval labia but coherent hypotfaeiaa ara pruantad with 
the ain to Initial! further eaporlBantaL and th aura li- 
re 1 works. 

The Al carl am Cut rent flows steadily along tha (Beat 
near 0 and baconi mu table near l-S*E. Eddies of both 
slgu are ganatated that are advacted by the ntao cur- 
rant, but only the aotlcyc Ionic addiaa locriaae in alia 
(dLsoator of about 100 km) . Aa they ur tract uara anaigy 
frna the aan currant, choy ara advacted core slowly, 
they nay dotarh from the coast and drift for several 
wdnla In lha Algerian Basin. They grow as drop aa a 
thousand Mini at least and they an able la pull 
lansii nr Intatnedlata Water seaward from the Sirdl- 
ulan continental slope. 

Cadatal iqiwelllng culls are generated near |-]*E 
hotuaan tha cyclonic and the inticyclonlc addles l 
Ihay are also advacted by the nasn currant and are 
dotlaiclvaly nut wind- induced. These turbulent struc- 
tures create tatsnia sislng betueso the Atlantic end 
Kedl lecranoan vs tan, which account for tha large 
r onward gridline of at Unity enenunterad in the 
■urf ice layer. 

Therefore, the Algerian Tie In Is chanctarind by 
a laiga Maps cale variability ualnly dua to tha Ina- 
I ability ol lha Algatlan Currant, ft appasra to ha a 
reservoir in which tha water of Atlantic origin |e 
uax»d, and It ioma a buffer tune which dlscox- 
Bects the Elm ol Atlantic taler ronirg in sc Cibral- 
ter | tub the (low of highly nedlfiad AtlsntU Ihitr 
exiting the boslg through tha 8 t>iit of Sardinia and 
Inio tho Ligurian Sea. (If tela Mediterranean Saa, 
■ain-acole tuThulants, upualllq). 

J. Daopbya. hi. , c. Fa per tC 12 HL 

■4713 Circulation 

STRJCngtE AMI SEASONAL CHARACTERISTICS OF T 11 E CASTE 
CWUlft 

iLSmll HJ°M l 0,1 C *£ ,,U lW * P -°- Bo* hi. Sc-John 1 1, 
tawfdundlaa^, Caaada Alt 6 C 91 , M.I. El- 5 «bh end C.l. . 

Tll| 

(TD and current notar del. .fnja iho oorih-BMani Gulf . 

“J" t» »tody tha ■irt.ctnro and 

■ gH* h u> y,o g th J 0 Mp 6 Orient. Sign tha snrrdnt la 
taW*^lrl*pa, .Ita- properties ire airo»|ly Ufiuqnced 
’"rtatlcal of tho frortwaurdlschergn. . 

. ' • • ™" Jt* Sl.Uvrseco EaNary, ..Fim'^un*’ to Hove nbpf, 

»-i^ ^o gg , j,-! , ^ \ ^ 


lllRh vertical sheers oj In in Iho upper 40 n of lira 
eater calurui. During tha tana pot lad, tho width of tho 
rurrent ducreaiei and the position of the current 
cail nun shifts Trcm nuar the shore to about 14 koi from 
tho ahorr. These changes In tho structure can bo under- 
stood In cams of goos trophy and barer 11 nU- deformation 
radius. In the tempera ture/an Unity field, tho Boat 
pronliunt changn fra June to Ilovnmbnr la tha contin- 
uing lncrnuse of surface salinity. Toiqraratun duingo 
occurs on Inly in thn Sap (saber -Kovcsibor period, wiion 
aLnospheric ending sccoleralBs. Tho crTocl of ntno- 
sphoric cooling Is also roflocied in tho density 
distribution, with tho result that In Hovoabor currants 
In tho upper .10 □ ara seaward in tho entire suction 
Ifrem Sept -Has to Marche do raspPI , while In the sumrr 
sooths, the currents are seaward In the scut hem port 
and westward in (he northern part oT the soctlon. 

Horwitun balance of tho curronl aystom is also Invost I • 
gated. It was found chut oast of Polnto-Jos-Kents, 
gcnstrophlc balance ta nalntalncd while west of ToLmo- 
das-Honts the observations do not soon to bo consistent 
■ 1 th tho a sumption or penst raphy . iSt.Lawronco, mining, 
variability, currents). 

i. Cuophyn. Rea., C, Paper 4 CIT 2 T. 


*799 Cararal (Saa tea Hodalleg] 

BEH 81 TIV 1 TT OF A THEXHODTHAHIG SEA ICS H 00 EL WITH LEADS 
TO TIKE STEF Sl» 

Taaara Shapiro Udley (Department or Spaca Physics and 
Aatconoqy, Rica Dnlvaralty, Houaton, TX, FF 2 S 1 J 
A tbacwdynaalc aaa lea codal whleh Is numclcally 
■tructurad to taka time ataps on tha order of a weak Is 
farad to ha aenaltlva co time atep sin whan nau lea 
raraad an open ocean la aaauoed to covar tha lea fraa 
aru> This Moalllvlty la caused by tha extrapolation 
of Initial lea growth ratal an opan ocean, which Can ha 
vary high, ovar tha length oi the elan etap. Tha eao- 
altlvity to tins etap elxa is cceaandouxly raducad whan 
tha pa roast artist Ion for tha tarnation of new lea la 
altered so that tha naw lea tUckneae la opacified, 
However, tha aaailclvlty continuee during tha vlgter 
■ban tha area of opan ocean la aeall beeauaa the voluna 
of lea Fotead over tha ties stop In nnra than auough Co 
fill tha opan area at tha apeclflad thlckuaa. Thera- 
fore, Ice ihlekneiB Airing tha winter la again datai- 
alnad by ties nap alee. Suggestions ara uada on how 
tba bob Ice nadal'u aanaltlvlty to tins etap alxa can 
be farther reduced without aecrll Icing canputitLona 1 
stridency. <gaa leu wadala, tine etap alia). 

J. Ox op bye. Rae., D. Paper 4 SH 11 

Particles and Fields— 
Magnetosphere 


Sf 20 Interactlax Between Solar Wind and Hignitm phare 
POLAR CUSP IfTHAMlCS . • 

tatert H. Esther (Phytlci DepibtmsTit, Boston Co lieu, • 
Chestnut Hill, taxu., 021(7 

The poaftlan of dayelde euruca (ax eeaxured fraa South 
Pole xtxtloa Ip 1991 ) la soxfecad to tba Interplanetary 
esgnatlc field l t coapoMdt and to tha AS Index. The 
teaulte are conalatant with our earl far work shoving a 
olaxe relationship with U and little coccelacloq with ' 
■x< TmJ tt cant pspere have pcasented data that were 
laiprpretad to ladlcata d doalnant B s catcelaCloD. A 
raconsldarntlea of tha data asU used ln' thdaa pipers 
data not support denial I, dspandence, and in fact' ' 
rdafflren * cloln dapandartee on Ha capelitda that 
tha poxitlon of the deyaide cusp lh Urgrly controlled 
*> *° bat or a procaaiit. Internal co the ■agaatasphefh . 
rathhr than (lreet urging and pculon pen eat (a a with 
ths lntferpisnatary f laid. ; (Polar oyiip, auforax),. 


AGU 

Congressional Science 
Fellowship 

Tlu* inclivulual si-lccted will 
.spend a year (September to August) 
on the staff of a congressional 
committee or a House or Senate 
member, nd vising on a wide range 
of scientific issues ns they pertain to 
public policy questions. 

Prospective applicants should 
have a broad background in science 
and be articulate, literate, flexible, 
and able to work well with people 
fi'om diverse professional 
backgrounds. Prior experience in 
public policy is not necessary, 
although such experience and/or a 
demonstrable interest in applying 
science to the solution of public 
problems is desirable. 

The fellowship carries with it a 
stipend of up to $28,000, plus travel 
allowance. 1 

Interested candidates should 
submit a letter of intent, a . 
curriculum vitae, and three letters 
of recommendation to AGU. P° r 
further details, write Member 
Programs Division, .America^ . ■- ■- 
Geophysical Union, 2000 Florida 
.Avenue,. N.W., Was^ington.'D.C- ( ;■ 
ioOog 6r : telephone 462-6903 $J r, ; V f 
800-424.-^88 outside the ; V v ? ':' ;; 






The Eastern Maritime 
Boundary Between the 
United States and 
Canada 


David A . Brooks 

Dc 1 Jim I 11 L* IT 1 ol' ()cc;miij;i;i|)liy, Texas AJfcM 
Univcrsiiy, (Inllcjjc Sck ion, Toxhs 

Introduction 

The easicrmnust ]>ari oTihc Uniivd Slates 
is sc{xu'atL'(l I'roin Gmudu l>y an iinj^iiMry 
line in the oceim. The oLeimic buunchiry is 
evidence oT the extensive murine heritage oT 
the state <>T Maine iiihI the Ciiuadimi province 
of New nruuswick. The Inleriiiilionni (^ottrt 
of Justice at Tile I higtic (the “Worlf! Courl") 
recently hiiuded down a decision which ex- 
tended the bmimhiry line across the (lulf of 
Maine mid (ieorges Ihnik. The iictinn was in- 
tended to resolve u long-sumding controversy 
over fishing rights on (leorgcs Uank {Eos, 65, 
(45), p. 801, IU84). The exit 11 s ion of the line 
adds a modern chapter to a maritime bound- 
ary dispute which is older than the govern- 
ment of either nation. The controversy is 
rooted in imprecise language used in the 
Treaty of Paris, which officially separated the 
nascent United States from Great Britain in 
1783. Facet! wiLli sorting out the implications 
of the recem boundary decision, it is well to 
recall and perhaps bencfii from the long his- 
tory of related events, most of which had se- 
rious economic anil personal consequences 
for residents on each side of the border. 


In the summer of WHH. Sicur tie Munis 
and his pilot, Samuel tic Ghampluiu. passed 
through the islands of a North American bay 
and ascended a river which they found tin its 
western side (Figure 1). On an island in the 
river estuary, they founded the first ncm- 
iiative settlement on these shores. The island 
was named Isle tic la Croix because river 
branches iilmve the island formed the shape 
of a cross. The intlians called die I my I’assa- 
nmquodtly, which re I erred In great quautiiies 
of |Kil|i)L-k taken there; and they called the 
river St hoodie, which meant a "great clear 
place" burned by forest fires f Kilby. I8S41. 

' - Thu set tlei s suffered a disastrous winter. [11 
the spring, the survivors aliaiulonetl the is- 
land and event tially moved to Port Royal 
(now Annapolis Royal ), Nova Scotia, where a 
French colony was already established. Al- 
though die sciilcnioni failed, il set a prece- 
dent which ultimately determined that the in- 
ternational boundary would lie in the Schoo- 
dic River, which litter became known as die 
St. Croix River (Figure I). This seems 
siraiglururward today, but the mailer was 
confused at the time of the American Rcvolit- 


AGU GIFT: a 
Report 

The GIFT Fund continues to grow, 
both in the dollar value nnd the number 
of participants. The fund is now dose to 
$270,000. mid now that the 1985 dues no- 
tices have been mailed-, we expect the^ re- 
sponse lo the "voluntary contribution" line 
to push llie level well beyond $300,000 by 
Lhe end of the year. Also, the number 
participating will probably exceed 7000. 

We thank all of you. 

Since the time of our last report (to 
Council at the 1984 Spring Meeting), 
members of the Steering Committee have 
been writing personal letters, more than 
500, to some of you wlio have not been 
participating in this appeal to the level 
that we would expect. In addition, letters 
went to some who may have overlooked 
their annual contribution or were waiting 
for a friendly reminder. The response to 
this special effort has been encouraging — 
but not overwhelming; Perhaps the mail 
has been a bit slow. 

! In addition to the letters addressed to 
. the individual members, a: special appeal , 

was made lolthe AGU representatives of . 

■ ■ our institutional members, asking- them to 
encourage their organizations id make 
. 1 major contributions to.ihei fund. Similar 
appeala wdll be made to those corporations, , 
which are not AGU institutional members . 
but have many AGU members among : 
their employees. Thesejtre organizations 
which. have strong mnifrtuing Interesti in. : 
. geophysiia rthdhavei bene fitted in pVarie- 
: :.ly of warii from- theii 1 associations i-yrith . ; 


tion, because a different Passamaquotldy riv- 
er (the Magaguadavk) was tlien known as the 
St. Croix. 

The Treaty of Paris specified that the east- 
ern boundary was to be given by a line 
“. . -along the middle of St. Mary’s River [in 
mid-Florida] to the Atlantic Ocean, [then] 
cast to a line to be drawn along the middle of 
the River Si. Croix from its mouth in the Day 
of Fundy to its source. . ." To apply the terms 
of the treaty, it was first necessary to resolve 
the confusion over which was the "true'' St. 
Croix River and then to decide where its 
mouth was located. A boundary commission 
was appointed in 1794, but the matter re- 
mained unsettled until 1798, 10 years after 
the United States Constitution was ratified. I 11 
the meantime, Loyalist refugees founded the 
town of St. Andrews between the two rivers, 
in the contested region. 

The British commissioners initially argued 
that the St. Croix River mouth was located in 
the upper Schoodic estuary. Fiom there they 
extended the boundary line directly toward 
Florida, following the treaty instructions liter- 
ally (solid line. Figure I). The line left in Brit- 
ish possession pan of the mainland and all of 
die Passamaquoddy Islands. At the time. 
Moose Island supported a population of 
about 20 families, who considered themselves 
citizens of the United States. 

The United States commissioners initially 
took the equally muciiahlc position that the 
Magaguadaiic River was the line Si. Croix. 
Their argument was bused mi local testimony 
mid an inaccurate map dating from about 
1780 (the same map used in drafting the 
Treaty uf Paris). Tin- lxnmclan line claimed 
bv the United Stales, also shown mi Figure I 
(dashed line), retained Moose and Grand Ma- 
lian Islands, lint it excluded Campobclln Is- 
land, where British precedent was clearly es- 
tablished. 

After 4 rears of deliberation, the rnmnus- 
simi finally decided dial the bdlnudic was the 
river in question and that its mouth was 
properly located .it the estuary constriction 
near St. Andrews. The Schoodic was chosen 
partly because alcwives, herring, and bass 
were known to be exceedingly abundant 
there; this agreed with similar observations 
recorded by Sieur de Monts 1 85 years earlier. 
The river mouth was located near St. An- 
drews because whales anil grampuses were 
found farther south; in the commissioners' 
view, this made the lower Schoodic estuary 


AGU and its members. We welcome your 
suggestions For other potential donors 
and. in particular, the identification of key 
persons within organizations which we 
could contact. . 

As we approach die final year of lilts 
campaign, we plan to renew our efTons to 
seek larger contributions (or pledges) 
from those of you who have prospered 
sigiiificandy from your careers and pro- 
fessions in geophysics. We are Tailing Far 
short of the number that we had hoped 
would sense the opportunity that exists 
for accumulating sufficient funds to essen- 
tially eliminate the mortgage by 1986— die 
first date that the contract provides for 
making any prepayment. We had estimat- 
ed that at least L00 members would sub- 
scribe to be Lire Supporting Members, 
pledging $300 a year for 5 years or a total 
of $ 1 500. The plaque at headquarters 
now shows 21 in this category. We be- 
Heved there were 50 members who would 
contribute $1000 a year for 5 years and be 
recognized as Sustaining Members, lo , 
date tiie plaque bears three such names. 

We were hopeful that there might be five 
members who would contribute $2000 a 
year for a 5-vear period and be recog- 
nized as Benefactors. There ts ample 
space 011 tit* plaque but, at the moment, 
only one name. - - , ■ ■ 

■ Those who do make major contribit- 
dons to : worthy causes are. well aware of 
the tax. benefits wljich now exist but which 
mqy -not exist in lhe future if there are ’ . 
changes in.oiir U.S. lax, laws. Plan aheadl 

• . Earl G. Droessler 
•: ' 1 Charles A. WIillien; 

CdchfiimfH, Steering Comwities 
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part ol the bay and not the liver. Key tesii- 
nionv was given by Captain Timothy Fnlger 
of Nantucket, who liacl taken a whale in the 
estuary. The same Folger provided whaleis' 
informaiion which Benjamin Franklin used in 
his 1769 chan of the Gulf Stream. Having 
discharged its assigned duties, die commis- 
sion disbanded in 1798 without extending the 
boundary line from die newly determined 
river mouth to the Bay of Fundy, thus leav- 
ing the islands' nationality unresolved. The 
town of East port was incorporated on Moose 
Island in the same year. 

The early nineteenth century was typified 
by growing tensions in the Passamaquoddy 
region. Jurisdictory claims over Moose Island 
were pressed with increasing fervor by the 
British side, while Easipon grew in size and 
prosperity. During this lime, two treaties 
were negotiated which would have resolved 
the issue, bill neither was ratified by the 
United States because of difficulties over 
wording in unrelated articles. The 1803 trea- 
ty attempt is especially significant, because it 
proposed that the line should descend the 
Western Passage, as it presently does, but 
then turn northeastward between Deer and 
Campobello Islands (dashed double-doited 
line, Figure I), thereby providing equal access 
to the primary channel between Passama- 
quoddv Bay and the Bay or Fundy. Campo- 
belio was uncontested, as before. This equita- 
ble proposition Failed, and consequently ves- 
sels bound into or out of United States ports 
in Passamaquoddy Bay must pass through 
Canadian waters. The Lubec Narrows, 
through which the present boundary line 
passes, is a hazardous channel with very- 
strong tidal currents and a low bridge. 

Soon after the Embargo Act of 1807, a mil- 
itary fort was built and garrisoned on Moose 
Island. Guns were mounted and trained on 
the harbor. As the embargo lightened, smug- 
gling became openly prominent, attracting 
adventurers from grfttt distances on both 
sides of the border. Under cover of darkness 
and fog. small-boat traffic was lively, and an 
International trade in contmband flourished ■ 
for several years, [flnram. 1908]. This was cer- 
tainly the most colorful, if not the most admi- 
rable, period in Moose Island liisioi 7 . . . 

War was finally declared in June: of 1812. 

In July 1814, just 5 months' before' the Treaty 
of Ghent ended the hostilities, a British miJi- • 
. tary fleet of at least 10 vessel*, including v l*-. 

gun ihip-oF-the-Iihe, sailed up Hend Harbor 

passage on the flooding tide- The fleet was 
commanded by Admiral Thomas Hardy, who 
landed at Eastport under f flag Of iruce arid . 

demanded Immrilalpiiurronder or the fort 

and town. THe fart’s Commander was con-' 


viiiccl tu take this prurient annul, which ser- 
lainlv saved the town ft cm ilest i iiLtiuii by the 
vnstlv superior British force. Without a shot 
being iucri. troops occupied die town, and 
the Union Jack llew user the island until 
1818. 

Moose Island was a major [joint of conten- 
tion in the negotiations leading m the Treaty 
of Ghent. To achieve the peace, it was neces- 
sary to refer the island issue to .1 new com- 
mission for resolution. The commission met 
for the first time late in 1816 and rendered 
its decision about a year later. In the end. the 
British side agreed to relinquish its claim to 
Moose Island in return for uncoil tested sov- 
ereignty over Grand Manan Island. Finally, 
in June of 1818, the troops left Moose Island, 
and for the first time its residents 100 k dear 
title to United States citizenship. The bound- 
ary line was officially extended through the 
Lubec Narrows into Grand Manan Channel 
(Figure I, dashed-dotted line). 

Prologue 

On October 12, 1984, the World Court 
reached a compromise decision which ex- 
tended the boundary line across the Gulf of 
Maine and the eastern third or Georges Bank 
(Figure 2). Both countries agreed in advance 
to accept the court's decision. Previously, the 
United States had claimed n "Fishery Conser- 
vation Zone," bounded by a line that extend- 
ed from ilic center of Grand Manan Channel 
across the deepest pari of Jordan Basin and 
then out the center of Northeast Channel 
(dashed line, Figure 2). The new line pro- 
vides Canadian access 10 the rich Georges 
Bank fishing grounds known as Northeast 
Peak, which had previously been claimed en- 
tirely by the United States. The decision 
leaves each country with roiigldy equal areas 
of shoal fishing banks on the outer continen- 
tal shelf. The new line also provides addition- 
al United States access 10 the deep waters of 
Jordan Basin. 

' Stir race currents generally move jn a conn- 
terclockwiie direction inside the Gulf pf 
Maine and in 0 clockwise direction around 
Georges and Browns Bank [Digeiao. 1927; 
BitapuS and Lauder, 1965;BufNwM et gL ', 1982; ■ 
SwiS, 1983]. In Lite spring and sumrtier. wa- 
ters from Wilkinson Basin move eastward in 
a narrow current which Bows along did inner : 
edge of Georges Bank. The current follow*, 
the depth contours around the Northeast 
Peak and put the North ^ait Channel (Figure • 
2). There U.an'inflow al most depths oh the. 
northeastern side of the Norihaul Channel 
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Fig. 2. Map of the Gulf of Maiiic-Georges Bank region, showing the new boundary line 
and the old “ Fishery Conservation Zone" line. The new line is determined by the following 
coordinates (U.S. Coast Guard, Notice to Mariners, 42, October 16, 1984): (A) 44° 1 1* 12" N, 
67*164<jT W: (Ii) 4S>°53'I4" N. G7°44'35" W; (C) 42°3I'08" N, 67 s 28’05‘’ W: and (D) 
40°27'O5" N, 65°4 l'Ml" W. The arrows show elements of the surface circulntion in the Gulf 
and around ihe hanks. The inset bnx shows the legion covered by the map in Figure I. 


(S. Ramp el al., unpublished nta miser ipi, 
1984). The deep water spreads northward 
and westward into the interior basins. Less is 
known about the winter uir rents, but ns the 
season progresses, the jet like flow along the 
inner edge of the funk weakens, and the wa- 
ter develops a scawai d movement across the 
top of the bank. 


The prominent Georges Rank fishery in- 
cludes scallops, cod, halibut, haddock, and 
herring. The riel mess of the fishery is partly 
due to tidal stirring of the shoal bank waters, 
which brings nutrients to the surface {Garrett 
etal., 1978; Yenlsch and Garfield. 1981; Amreii, 
1 984 1- The current from the western gulf 
also can ies nutrients, which can be injected 


onto the top nf Georges Bank by upwelling, 
lateral mixing, nr other physical piocesses 
[Hopkins and Garfield, 1981]. Primary produc- 
tion is most vigorous along the northern edge 
and oil the Northeast Peak of Georges Dank, 
and die clockwise circulation around the bank 
seems to confine and enrich the fishery on 
iljc Northeast Peak [Flagg el al.. 1982]. 

Atlantic slope water enteis the Gulf of 
Maine only through the Northeast Channel, 
which lies entirely on the Canadian side of 
the new boundary line. Slope water carries 
important amounts of heat and sail, and 
these strongly influence the interior oceanic 
climate of the Gulf. In the spring, slope waLer 
accumulates in an inner depression of the 
Northeast Channel, where middepth Atlantic 
fish species (e.g.. tuna) may be more abun- 
dant. 

The Northeast Channel is also the principal 
navigational channel connecting the Gulf of 
Maine with the Atlantic Ocean. Consequently, 
vessels bound to and from pom in the gulf 
will have to pass through Canadian waters or 
use the shallower Great South Channel. The 
additional complexity may only be an incon- 
venience for shipping, but it echoes the much 
earlier instance in which international access 
to ports in Pasaamaquoddy Bay was similarly 
lost. 

Summary 

The maritime boundary between the Unit- 
ed States and Canada was recently extended 
across the Gulf of Maine and Georges Bank 
by a decision of the World Court. The deci- 
sion gives the two countries roughly equal ac- 
cess to the shallow bank areas of the outer 
continental shelf between Cape Cod and 
Nova Scotia, but it does not allow for the fact 
that the prevailing ocean currents tend to 
concentrate the fishery toward the eastern 
end of Georges Bank. The decision further- 
more places the deep Northeast Channel en- 
tirely within Canadian jurisdiction. As a re- 
sult, vessels bound between Europe and ports 
in die Gulf of Maine must pass through Ca- 
nadian waters or use the more distant and 
shallower Great South Channel. 
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Acid Rain Stone 
Test Sites 

As a part of the United States National 
Arid Precipitation Assessment Program, Task 
Group G: Effects on Materials and Cultural 
Resources, which is chaired by Ray Herr- 
mann, the National Park Service has estab- 
lished four test sites for 10-year testing or two 
kinds of dimension stone used in buildings 
and monuments. The four sites are (from 
south to north) Research Triangle Park near 
Raleigh, N. C. (activated May 25, 1984); the 
rooF of the West End Branch of the Washing- 
ton, D. C.. Library (activated August 11, 

1984); the Department of Energy Compound 
at tlte Environmental Measurements Labora- 
tory of Bell Telephone Laboratories near 
Chester, N. J. (activated June 5, 1984); and 
Huntington Wildlife Forest in the Adiron- 
dack Mountains, Newcomb, N. Y. (activated 
June 19, 1984). 

Salem limestone from near Bedford, Ind., 
and the Royal variety of Shelburne marble 
from near Dauby, Vi. were selected fur test- 
ing. Although “granite" is tlte most common- 
ly used dimension stone, detectable effects in 
the 10-year testing period are not assured. 
Caliper measurements on marble tombstones, 
etc. (N. S. Baer and S. M. Berman, “Marble 
tombstones in national cemeteries as indica- 
tors of stone damage,’’ in Pror. A nnu. Meet. 
AirPollut. Control Assoc., 83 (5.7), 1983) and 
dlsnpficarance of the polish from marble 
store fronts in less than 10 years (E. M. 
Winkler, "The measurement of weathering 
rales, 1 * in Assoc. Presets 1 . Tech mi. Bull., in 

E ress) indicated that detectable effects should 
e observed hi carbonate rocks. In addition, 
T. N. Skouiikidis ("Atmospheric corrosion of 
concrete reinforcements, limestones, and 
marbles," in Atmospheric Corrosion, edited by 
W. H. Ailor, pp. 807-824. John Wiley. N. Y., 
1982) ascertained, front molds made in the 
1920’s of ancient marble statues plus subse- 
quent photographs, that degradation of the 
Acropolis rapidly accelerated over the last . ' 
20-25 years, coincident with the industrializa- 
tion of Greece and the use of high-sulfur fu- 
els. ,-J •• 

After granite, limestone is ihri second mbsi 
widely used dimension stone: The Salem 
limestone has provided 63% of the fothl. lime-' 
stone dimension stone. used in the United ' 


States in the period 1880-1980 (J. P. D’Agos- 
tino and R. J. Atelsck, “Present status of the 
dimension stone industry," USGS administra- 
tive report, Geol. Div., Reston, Va„ 1984). 
Many well-known buildings are built, at least 
in part, of this stone. These buildings include 
the Empire State Building in New York City 
and the National Cathedral in Washington, 

Georgia and Vermont have produced com- 
parable dollar amounts of marble. The Shel- 
burne marble or VennonL more often re- 
ceives a polish, and the quarries are more 
centrally located in the area of greatest con- 
cern over acid rain. Therefore the Royal vari- 
ety of Shelburne marble was chosen. The 
Royal variety contains silicate patterns mainly 
of chlorite and secondarily of plilogopite. 

The Jelferson Memorial and the new French 
Embassy in Washington, D. C, are examples 
of structures faced with Shelburne marble. 

Samples exposed are mainly of two kinds: 
slabs that are 0.31 x 0.61 m and briquettes 
that are 7.31 X 8.25 cm. All samples are 5.08 
cm thick. Briquettes are exposed in racks of 
polymetliyl methacrylate and slabs in racks of 
polypropylene (for trace element purity). In- 
stallation of the sites was done by National 
Bureau or Standards (NBS) and the National 
Park Service. Current experiments on slabs 
Involve analysis or the chemistry of runoff 
water by Michael Reddy of the U.S. Geologi- 
cal Survey (USGS) Water Resources Division 
in Denver, Colo. Experiments on briquettes 
include nondestructive visual and ncar-infra- 
red measurements by Larry Rowan and Mar- 
guerite Kingston, destructive mineralogical 
and chemical profiling by Malcolm Ross, and 
documentary photography by Deborah Dwor- 
nlk, all of the USGS Geologic Division in Res- 
ton, Va. American Society for Testing and 
Materials color change measurements are be- 
ing made by Larry Knab, NBS, Gaithersburg, 
Md. ' 

C. Arthur Youngdahl of the Argonne Na- 
tional Laboratory, Chicago, ill., is leading a 
number of experiments. The first is monitor- 
ing surface chemistry change by using 0.3- 
nmiTihick shavings from the surfaces of bri- 
quettes. A second is weight loss. Another is 
measurement pf surface roughness, and reces- 
sion by holographic, laser moire contouring 
being dohe by Cesar Scimptarella or Illinois 
.Insliluie.of Technology. and Argonne Nation- 
al Laboratory (ANL). The last experiment,: 
performed by' William Priniak of ANL,.. • . 


gauges surtace recession occurring Trotn indi- 
vidual precipitation events by using Twynian- 
Green interferometry, which utilizes mercury 
vapor light. Both of die surface recession 
methods measure the height of sicps that de- 
velop between protected and unprotected ar- 
eas or samples. 

In early results on samples from Research 
Triangle Park, the pH of rain lias been about 
4.0-4.2, whereas the pH of runoff water is 
dose to 8. There is little doubt of the rapid 
reaction of acid precipitation with the carbon- 
ate lest stones. After a 3.81-cm rainfall with a 
pH of about 4.2 an irregular "step" of 0-0.3 
micrometers was found in the event surface 
recession sample on highly polished marble 
half briquettes, although no detectable reces- 
sion was observed on the more porous Salem 
limestone. Measureable effects on the two 
types of Lest stones over the 1 0-year period of 
the experiments seem assured. 

This news item was contributed by Susan I. 
Sherwood, Preservation Assistance Division, Na- 
tional Park Service, Washington, D. C., and 
Bruce R. Doe, U.S. Geological Survey, Reston, 
Va. 


Marginal 
Ice Zone 


Preliminary reports from the 1984 Margin- 
al Ice Zone Experiment (MIZEX 84). said to 
be the “largest coordinated Arctic experiment 
conducted in the marginal ice zone," are now 
available. Over 200 scientists and technicians, 
utilizing seven ships, eight remote sensing/ 
meteorological aircraft, and four helicopters 
converged on the Arctic last May to study the 
mcsoscale processes responsible for die ad- 
vance and retreat of the Arctic ice margin. 

Much of the data collected will be used to 
answer basic questions such as what factors 
influence the position, movement, and melt- 
ing of the ice edge. Modelers will use the data 
to improve predictiona oF the motion and be- 
havtor of tfie Arctic marginal ice. Each year, 
the polar ice field can migrate to the north or 
south as much as 600 km. New surface apd 
boundary conditions cain a(Fea weather pat- 

tenis of the enure northern hemisphere, : . 

v T eo “ untr |«— Canada, Denmark, (he : 

Federal Republic of Germany, Finland, ■ *; 

Frflnr#: Imlahri ' r. / i . k. . 


Kingdom, mul the United Slates— took part 
in the experiment, which was conducted from 
May 18 ilimugh July 30 in the Kraut Strait 
area between Greenland and Svalbard. The 
USNS Lynch began MIZKN H-l in May with 
the deployment or an array of current meters 
and an acoustic suture in the open water ar- 
eas or the Fruin Strait. An open water CTI) 
(Conductivity, Teinperauii-c, and Depth) 
transect also was completed. 

Ice dynamics and ice physics studies were 
conducted from rite Polar queen, Polarslem, 
and Kviibjom. These studies included exten- 
sive tracking of an jtnuv of ARGOS drifting 
ocennognipliic-inclcorologic Imoys and tran- 
sponders. Ocean current data was collected 
by such instruments ns subsurface drifters, 
surface ARGOS buoys, and current meters 
anchored and suspended from ice fioes. For 
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synoptic character i/a t imu ul the marginal ire 
zone, extensive passive-act in- miciuwuvc re- 
mute sensing invexiigaiinns were (oiuIiil led 
by both aim aft and in sim platfurins. 

In late Niiventher, scientists invulved in MI- 
ZEX met at the Naval Puslgr.ulu.iie School in 
Momercy, Calif., to plan for the analysis tjf 
data and to liegin initial development of a 
plan lor future MIZ.EX programs. 

Attrition of 
NASA Scientists 

During the past 3 Va years the number of 
physical scientists employed by the National 
Aeronautics and Space Admiimiiiiiiiin 
(NASA) lias dropped by more than 15%. The 
number or mat hematics personnel also 
dropped by about 13%. NASA says these fig- 
ures represent a trend to increase the agen- 
cy's emphasis on its primary activity— aero- 
space engineering— that began with the com- 
pletion of the Apollo missions. 

For the same period the number or NASA 
personnel falling into the categories of aero- 
space engineering and electronic engineering 
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Cover. A part of the Materials Reseatch 
Exposure Site of the National Acid Precip- 
itation Assessment Program, which is be- 
ing constructed on top of the West End 
Branch of the Washington, D. C., Library. 
In the foreground is some pollution moni- 
toring equipment from the Environ mental 
Protection Agency. In the background are 
exposure racks for materials: Farthest 
back are die stone exposure rocks, with 
the runoff experiments to the right and . 
briquettes for destructive testing to the 
left. The coveretl/iincoveretl metals rack ; 
will be placed in from of the stone expo- 
sure racks to the right and the paint expo- 
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. racks are two wet/dry bucket collectors. 
The one to the left is being automated. Jq 
front of the wet/dry collectors (not shown) 
;is an .Uncovered metals exposure rack that 
has been in place for over 2 years,’. The 
tali building behind the racks and across 
the street is Columbia Hospital for Wotn- 
,en. (Photograph courtesy of Deborah 
Dwornik,* U.S. Geological Survey, Reston, -s 
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lively. The decrease in both total NASA per- 
sonnel and total scientific work force was 
axuit the same: NASA's scientific work force 
declined about 2.8%, compared with a total 
agency work force decrease of 2.9%, 

These findings are contained in a study 
S£ U «1|J P UA General Accounting 
Office (GAO), Attrition of Scientists and En- 
gineers at Seven Agencies." on employment 
evels of scientific personnel al seven agencies 
between September 30, 1979. and June 30, 
1983. 

or the agencies studied. NASA lost by far 
the fewest scientific and engineering person- 
"r . , . . one a 8 enc y« the National Institutes 
of Health (NIH). showed any increase in its 
scientific personnel. NIH's scientific work 
force grew by 3.2%. Overall, NIH increased 
its total work force by about 7% during die 

K eriod of the study. The largest decrease in 
aih total agency work force and scientific 
personnel was felt by the Consumer Product 
Safety Commission (CPSC), which experi- 
enced decreases or 36.7% and 31.5%, respec- 
tively. 
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the others listed, arc available front University Mi- 
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Hydrology 

Ah dtiobjectnv Optimisation of Sturmwater Deten- 
tion Joi Stream Channel Protection, Charles J. 
Richman, Dept, nf Geography and Envi- 
ruiiineni:il Engineering, The Julius Hop- 
kins Univ. (Charles S. KcVcIlc), October 
1984. 

Statistical Charm teiiznlion and Numerical Simula- 
tion if a Fnrelmr System: Apphcntitm to 
Groundwater Flaw in the Strict Granite, Alain 
Rouleau, Dept, nf Earth Sciences, Univ. nf 
Waterloo (Juliii E. Gale), October 1984. 

Ocean Sciences 

Multi-Property Modeling of Ihe Marine Biosphere 
in Relation to Globed Carbon and Climate Cy- 
cles, Tyler Volk, Dept, of Applied Science. 
New York Univ. (Martin I. HofTcrt), June 
, 984. 

Seasonal Thennohaliiie Stratification and Shelf 
Water - Slope Water Interaction m the Middle 
Atlantic Bight, Frank Aikman III, Dept, of 
Geological Sciences, Columbia Univ. (Ar- 
nold L. Gordon), October 1984. 


Solid Earth 

A Comparison of Seismic Properties of Young and 
Mature Oceanic Crust, Michel Bee, Dept, or 
Geophysics, College of Oceanography. Ore- 
gon Stale Univ. (Randy Jacobson), March 
1984. 

Crustal Structure and Seismicity of the Garda 
Ridge, Ariel E. SoUno-Borego, Dept, of 
Geophysics, College of Oceanography, Ore- 
gon State Univ., October 1984. 

Geologic Interpretation cf Remote Sensing Data for 
Ihe Martian Volcano Ascraeus Mans, James 
Ray Zlmbelman, Dept, of Geology, Arizona 
State Univ. (Ronald Greeley), December 
1984. 

Space Science 

Jupiter's Ring System Resolved: Physical Properties 
Inferred from the Voyager Images, Mark R. 
Showalter, Dept, of Astronomy, Cornell 
Univ, (Joseph A. Burns), January 1985. 


Correction 

The earthquakes table in “Geophysical 
Events” (fioa, November 27, 1984, p. 1 198) 
listed an October 18 earthquake in Scn- 
kaya, eastern Turkey, at 42.50 B W longi- 
tude. The correct longitude is 42.50°E. 
This report is an excerpt» from the Smith- 
sonian Institution’s SEAN Bulletin. 9(10), 
October 31. 1984. 




Geochemical Aspects 
of Radioactive 
Waste Disposal 

D. G. H ruck ins, Springer-Verlag, New York, 
xiii + 347 pp., 1984, $44.50. 

Reviewed by Judith li. Moody 

The author’s stated purpose in writing this 
book is to summarize the large number oT 
government-sponsored research reports on 
the geochemical aspects of high-level nuclear 
waste isolation. Although this bonk has a 
1984 publication dale, the majority of the 
cited documents were published before 1 982. 
Unfortunately, passage of the Nuclear Waste 
Policy Act (NWPA) nf 1982 and its signing 
into law by President Reagan (January 1983) 

] U.S. Congress. 1983] has significantly altered 
the U.S. Department of Energy (DOE) Civil- 
ian Radioactive Waste Management (GRWM) 
Program. Therefore this book does not accu- 
rately reflect the present U.S. program in 
geologic disposal nr high-level unclear waste. 
For example, chapter 2, "Radioactive Waste 
Management," is alinosL 3 years out of dale in 
a field that is changing rapidly (sec U.S. DOE 
[ !984n| fiir the current slams nt the GRWM 
Program). Additionally, the source materia], 
which forms the input fur this Ixiuk, is tliicily 
grey literature, i.e., tlte referenced docu- 
ments may nr may uni have undergone pen 
review and ihci-elinc do nut represent the 
technical judgment of the scientific t (immuni- 
ty. Also, ibis hunk only presents a selective 
sampling of iiiliiniiation Ix-cnuse the litera- 
ture riled docs tint include a represent alive 
selection of the widespread available litei.i- 
ture mi this topic. 

The geochemical aspects covered in this 
bonk arc iihIiiiuI radiation cllccis (chapter 3), 
the different types of radioactive waste (lIi.i|h 
tcr 4), generic and apcrilic geulogir sites 
(chapters 6 ami 7), applications nf gem lim- 
nology in pniciuial element mobility (chapter 
6), use nl natural analogs (chapter 1 1), waste 
form durability (chapter 12). the engineered 
Inii ricr system (cluptct 13), and uranium mill 
tailings (chapter Id). This range nf addressed 
topics clearly outlines the inipm lance nl gen- 
clicinistiv m ihe GRWM Program, a position 
also emphasized by U..S. Nuclear Regulators- 
(a ini mission (NRG) [App» et ul., 1983 j and 
oilier geuscicmists [Win/ and F\fr. I982|. 

Tin- iivalinctii nl iiiiist sill ijrc is is simplism 
and inadequate because nl die necessity lor 
the work accomplished in the GRWM Pro- 
gram to meet regulators’ requirements j/'.V. 

NRC. 1983*; U.S. E/M. ' 1 982 1 and those re- 
quirements s|>ccilied by the NWI’A, including 
(lie siting guidelines |G.S. DOE, I984fi|. A lew 
specific examples from chaplets 6, 7 and II 
are treated bclnsv. 


Issues refined in geologic siting are ad- 
dressed in a cursory fashion in chapters 6 
and 7. Tlte author states (p. 69) that "Of the 
many racks available r»n the earth’s surface, 
the geologic cundiiiuns are best ntcl l>y lietl- 
dcil salt, dome salt, granites, basalt, argilla- 
ceous rocks ami litffiiccoiis rucks." From that 
general statement, which includes a sign if i- 
cam percentage of the rocks in the ear tit’s 
crust, the reader is strongly led in think that 
any crustal rock could be used as a site for a 
high-level nuclear waste repository. Examina- 
tion or the U.S. DDE [1982] and U.S. NRC 
[1983n] documents pertaining to the gcnlogie 
site characterization of die Hanford basalt 
site will demonstrate tlte complexity of meet- 
ing (lie requirements a ml specifications for 
characterizing a specific site. Adequate geo- 
logic. hydrologic, and geochemical character- 
ization nf any site (regardless of host rock 
type) will require the best scientific and engi- 
neering knowledge and data acquisition (inte- 
grated laboratory, field, in situ testing, and 
modeling elfin is) in order to meet the re- 
quirements governing the CRWM Program. 

The author states in his prefitce that natu- 
ral analogs will be emphasized wherever pos- 
sible. The term ‘’natural analog" is applied t» 
olKcrvalif] ns of the geologic record as it is 
preserved in rocks, which compose the earth’s 
crust, in obtain in form at inn nil muit-rial's sta- 
bility ns applied to (he engineered hurrici sys- 
tem (waste form, canister avei-pack msiteiiai, 
any | miLiiti.il backfill mulct i.il) and the hirst 
ruck. Natural analogs ran also lie studied to 
evaluate the |Hiienti.il iiiigiuiimi/reniidatioii 
behavior of radii mm liries during geologic 
time frames (i.e.. of the order nl million* ( ,l 
years). Major to pits covered in thuptei 1 1 , )n 
natural analogs include spci ilir geolugii ex- 
amples am! the aiqilication nl Eh-/<1 1 ( |j lt - 
grams. figure I illustrates the problems that 
can octtir in attempting to utilize l.h-/il{ dia- 
grams as a pi edict ive «hi| lur georheiukal 
rudionuilide behavior because (I) calc ulu limit 
arc done assiimiiiK cqitilihriimi (onsir.iiiiis 
witli a poorly known ttiermiKhemii .il dat.i 
Iwse at ,t certain set of fixed conditions («mi- 
st.nit iemper.il me. pressure, and Ihiitl com- 
[Hisitioii) .iihI |2l the .issiuiipiion of eipiilihii- 
iim may not lie applicable in the iil-.ii -field 
geochemical conditions in a high-level nucle- 
ar waste repository wlteie die cllvcls u| he.it 
■md i-adialion on the host lork .uul engi- 
neeieil Iwrriei ssslem will leipiiii- « onsiriet 
ation i)ITi(iiiec|iii!ibi iiuii kuietii ir.it I it »ns. 
Lwdbrrg arid ituurir A 1 1984] have also shown 
ili.ii mnsi .nnliii-in sin I. i.e n.iii-isau urn in tl 
slate ol internal it-dox ef|iiilibriuiii. I lies 
have therefore raised the issue whelhei 
calc id. lied Elt/dl dijgi tuns should lie mili/ed 
for prediu ion of radionuc lide behavior even 
in the ambient t.ir-liclf! gnnnitlu.iieis at .< 
speirihc site because Eh is not an equilibriiiin 
variabit- in those groundwaters. 

Books l font. „u p. 12J2> 
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Fig. I . Eb-pH diagram calculalcd at 25°C. 0J MPa by K. Krati&kftpf iti tlitvAirk of t’i- . 
senbud et al. [1981] for plutonium complexes in equilibrium 'with crystalline Ftipa (utilizing 
largely die data from A//no/rtn/.[1980] far 'plutonium). Solid lines outline the lield where i 
total dissolved Pit Is less than Iff 1 ?, molar; dashed lines where lotsir di wolved Pu Is less tliaii ■ 
10 « molari Error bars are placed on the two plutonium lines to indicate the degtcc of (in- 
certainty in the basic tliermochemfcal data from Which the .dia^uiisvas constRicted; un- 
marked lines hove tmccruihllc? similar to the lflft-liaml crrdT teG othcr ’.frord^- the lin^t 

should bb ^ replaced by. bands ihe. WdllTrifthcrhara, lmt thir.ty^ tiqp flortc for better cbniy 
ini-thi diagram [ffomVWw^i 1^82]. ■ ; 1 . ' •; < ’ * ’ 





:/■:! ■! ; 


XiOS December 11, 198-1 


:• i- i- 


1 i; !!:■ 
>• ' !; 


!i 

r H I S' 


■ •! 11 II 

v !i : 


-■.jj j ! I;: 
:\1 1 ! ! 

j ■ 
•ji -il li; 

■4iUj 

ijijli; f 

JIM l'n 


5j! -> 

. : »• 4 • i |i 

•;r -j! 

'-I i- 


Slli : !:• 

i 

: !•! 
*vs.:\ -I 

' , • 3 1 I • ' fj 
'.Wl 1 .1 I; 


' I ! • l l 

: .• v ji 

'■'if {■•.■l i 


I - 


-i-riii] 




: 'i '•! ! ! 

'• j !: i 




Ij !. • 1 

'• i I 1 "!-.! 
■ I'!' l! 


villi 

■ .3 


i ' : : i 
‘ U» i:iv- 

• •lit . i- 
. ; ! • ;i 

; ; • !.) 





iti* -v.*' 


Books (mni. /mni p-121 1) 


Tltc author states (p. 28 1 3 that "Siudics at 
the Oklo Natural Reactor site show a remark- 
able ability of the Oklo rocks tu retain fission 
products, Htiinidcs, and aainide-riaiighier 
products," The problem with that statement 
in terms of the C.RWM Program is that it 
makes the reader wonder how- the gcoclieini- 
cnl environment at Oklo (t'.ahini. West Africa) 
compares to the gene he mica] environment in 
any of the U.S. potential sites | DDE. 1 Uft-ta]. 
NVhal was the geochemical environment at 
the uranium mine at Oklo? Has it been ade- 
quately characterised? Has that environment 
been altered by other superimposed geologic 
events? In nddiliun to Oklo, the author dis- 
cusses contact ni el amorphic zones (Eldora- 
Brysm and Alamosa River Slocks, Cnlnrndo). 
Utilization of coniari in ct amorphic zones us 
natural analogs for geocheincial radionuclide 
behavior raise these issues: 

1. Does the thermal gradient at a can tad 
metamnrphic zone defined by an igneous 
dike intrusion adequately mimic the thermal 
gradient expected in a nuclear waste reposi- 
tory as a function of lime? 

2. Docs the contact mclumorpl lie cooling 
time adequately reflect the cooling history, 
which is an expected condition in a nuclear 
waste repository? 

If. Are the geochemical processes at a con- 
tact mcia morph ic zone similar to that expect- 
ed in the near field of it high-level nuclear 
waste repository? 

Natural analog siudics can provide import am 
information fur performance assessment of 
radionuclide geochemistry, hut their applica- 
tion will be useful only if their gctichcmical 
environment can lx - 1 rand erred In ainhicm _ 
siie-spirrific and near-held geochemical condi- 
tions. 

In emu. I us ion, this book dues not achieve 
the goals specified in its preface and intro- 
duction. Technical conservatism, as well as 
good scientific and engineering judgment, is 
essential, given the complexity of geochemical 
problems involved in the siting and perform- 
ance assessment of any potcnti.il geologic 


high-level nuclear waste site, Geochemistry, 
us a siihtliscipliuc of die eat ill sciences, has a 
significant role in the high-level unclear waste 
program. That role requires dehuiiimi of 
geochemical issues, gathering the necessary 
data, and then utilizing those data fur the 
long-term pc-rfu nuance assessment of lilt- 
geologic site anti die engineered harrier sys- 
tem. Unfortunately, this liuok does nm meet 
that challenge. 

Author's Note. The views picseiilc-d ill 
this bonk review art solely those «f the- author. 
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will be given to a woman who shows 
academic achievement and promise. 
To qualify, candidates must be one of 
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• a first-year graduate student In an 
advanced degree program In atmo- 
spheric sciences; 

• an undergraduate In a bachelor's 
degree program In atmospheric sci- 
ences who has-been accepted for 
graduate study; 

• a student at a 2-year Institution 
offering at least six semester hours of 
atmospheric sciences, who has been 
accepted for a bachelor's degree 


program, and who has completed all 
of the courses In atmospheric sci- 
ence offered at the 2-year institution. 


Awardee selection will be made by 
the AGU Education and Human Re- 
sources Committee in consultation 
with the AGU Atmospheric Sciences 
Section. 


For applicallon forms contact: 
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Washington. D.C. 20009 
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May 1, 1985 
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Marine GeophyaicUt/Texu A&M University. 


RATES PER LINE 


Positions Available, Services, Supplier, Courses, 
and Announcements: first insertion $5.00, ad- 
ditional insertion* $4.25. 

Position* Wanted: first inscrtimi $2-00. addition- 
al insertions $1.50 

Student Opportunities: first insert inn free, addi- 
tional insertions $2.00. 


The Department or Ckraiingraphr invites appli- 
cants for a tenure track position in its geological/ 
geophysical section in the general field of marine 
geophysics and global tectonics. A Plt.D. is required. 
Rank and salary or the position are open. Tltc suc- 
cessful applicant will be expected to initiate a vigor- 
ous research program, hare an interest in seagoing 
activities, and interact with colleagues in the Ucpari- 


Unlverslly of Was hi ngt on/Geophysics. Applica- 

tions invited for a research faculty opening at the 
Assistant Professor level. Candidates arc expected In 
establish innovative, high quality teieaidi urograms 
in ruck and mineral pliyiks and m obtain Funding 
(including salary) m maintain program* which 


Department of Gcosclcuccs/U ni versity of Houston. 
The Department ««l Geosciences has |NTttiu«knt to 

hire at least one gcophysir i*i iiplcmciil tltc U> 

ntcmhcis ni out faculty (3 in geophysics). This is a 


There arc no discounts or commissiuns on 
classified ads. Any type style that is not publish- 
er's choke is charged at general advertising 
rates. Eos is published weekly on Tuesday. Ads 
must be received in writing by Monday. I Meek 
prim - to the date of publication. 

Replies to ads wish box numbers should l>e 

addressed to Box American Geophysical 

Union. 2000 Florida Avenue. N.W., Washing- 
ton. DC 20009. 

For more information, call 102-462-890$ or 
toll free 800-424-2488. 


menu of Oceanography, Geophysics, and the Geo- 
dynamics Research Program. Duties will also include 
the teaching of M.S. ana Ph.D. students. The posi- 


diould complement smcl-'nr augment existing pro- 
gnum in rock and mineral pltvsics tu the UtV ui 
Drs. J.M. Broun anil Y. Sato -Sorensen. 


tenure track position with a Mailing dale of Align 
1985. Wc are pat ticulaiTv interested in talking with 
individuals with a strong ku kgroiuul in: iln-oic-iiial 
seismology. experimental seismology, applied ni»- 
ntolngy. Salary and milk will be. a hinclUHi-o( expr-- 


Send resume and four letters of reference pi ku 
to January 13, 1985 to: Professor R.T. Merrill, Gco- 

. l> ia ■ :... _r 


ns ol M. 

lion is available beginning September I, 1985. Ap- 
plicants should submit a detailed resume including 
nanus or references and statement of research in- 
terests to T. K. T read well, Faculty Search Commit- 
tee Chairman. Department of Oceanography, Texas 
A&M University. College Station, Texas 77843. 
Closing date for applications is January 31, 1983. 

Texas A&M University is an equal opponuniiy/af- 
firmative action employer. 


S hviiu Program AK-fiO, Unhmhv of Washington, 
cattle, WA 98195. 


ricncc Applicants should submit: ilia uitriciiluut 
vita; (2) a brief siaiemettt ol rescan h imetesis; (3) a 
brict statcmcin ol teaching imcreMv. Hnhiec let- 
ters of rcojinmcndaiioti; (li) copy ■*! guduale tran- 
scripts- 

John C. Hutkt, (ieu.scieiu.ei 
University uf Elutisiuit, University Paik 
Hiiiistoii, Texas 7700-1 

St narv A. l-lall will Itc- at the AGU meetings m Dv- 
cciiihcr and would like In talk with interested appli- 
cmiis. 

The Univcniiy of Htnutnii is an ispial uppnuum- 
ly/affirmalivc aciiun einpluycr. 


Seattle, WA 98193. 

The University of Washington is an affirmative 
aclion/cqual opportunity employer. 


Assistant Professorship In Obeservatloanl Coastal 


Dynamical University of North Carolina Institute 
of Marine Sciences, Morehead City. Tenure track 


position for a physical scientist with interests in 


ncashorc < continental shelf and/or estuarine) 
cirualiion will he availabcl on July 1, 1983. Thu will 


Sdsmolnrlil/Ohlo Stole University. The Depart- 
ment of Geology and Mineralogy, The Ohio State 
University, invites applications Tor a tenure track 


university, invites applications tor a icmue track 
position for a seismologist with research interests in 
crustal geology and tectonics. The successful appli- 
cant must be prepared to assist in leaching explora- 
tion geophysics courses, advanced lapks in his/her 
speciality, conduct research, and supervise graduate 
students. Postdoctoral or industrial experience is de- 
sirable. Rank and salary commensurate with experi- 
ence and research record- Please send applications 
or nominations to: 

Dr. Ralph R.B, von Frcsc 
Chairman, Search Committee 
Department of Geology and Mineralogy 
The Ohio State University 
Columbus, OH 43210 
Telephone: 614-422-56S5 or 422-7221. 

Applications should include a resume, a statement 
of research interests and the names anti addresses 
of at least three persons wham we may contact for 
recommendations. The ctosing date for iipplicatioiu 
is December 1, 1984; or until position is fitted; ap- 


be a research pcniton, carrying a nine-month state 
supported salary comnieniuwaic with experience. 
The appointee will be expected to develop and car- 
ry out a field program in nearshore circulation. 
This person will Be staffed at a research laboratory 


Selimologlst/Universily of Illinois. Applications 
are solicited for a tenure-track position at the Assist- 
ant Professor level in seismology- A creative individ- 
ual is sought who will develop a research program 
that complements our existing programs in seismol- 
ogy (currently emphasizing source properties), geo- 
dynamics, tectonics, and rock/mincral physics. An 
excellent research environment and outstanding fa- 
cilities are available both in the Department and the 
University. A Center for Super Computer Research 
and Development is presently being formed at die 
University. In addition, our campus is the site of a 
proposed regional computational facility. Opportu- 
nity exists to interact with the department oTThco- 


ntty exists to interact win the department ol l hcc 
retlcal and Applied Mechanics. The position Is ex- 


swhere programs related to coastal dynamics arc 
underway. These programs include sutdies of sedi- 


ment dynamics, sediment/water chemical exchanges, 
plankton patchiness and larval dynamics. The 
appintee will also interact with faculty and students 
in an academic Curriculum in Maine Sciences at 
Chappel Hill. Faculty in this unit conduct research 
on carbonate plat form geology. Gulf Stream dynam- 
ics and sediment/w ater chemical exchanges. 

Interested applicants should send a letter describ- 
ing their research intents, a curriculum vitae and 
names of Torur references to Dirk Frankcnber, Di- 
rector Institute or Marine Sciences, 3407 Arendcll 
Street. Morehead Citv, NC 28537 by January 4, 
1985. 

The University of North Carolina is an nifirina- 
tive aclion/cqual opportunity employer. 


retlcal and Applied Mechanics. Inc position Is ex- 
pected to he tilled as early as Fall, 1985. Salary is 
commensurate with experience; a PhD is required. 
The successful candidate is expected to participate 
in leaching and advising at the graduate and under- 
graduate levels. Fot equal consideration. Interested 
individuals should send curriculum vitae, list of 
publications, statements of research interests and 
names of three or more references by December 1 5, 
1984 to: 

Professor Albert T. Hsui 
Department of Geology 
University or Illinois at Urbana-uhampaign 
1301 W. Green Street 
Urtuna, Illinois 61801. 

Tel: 217/333-7732 or 333-3542. 

Tltc University of Illinois is an equal opportunity/ 
aiTinnalive action employer. 


Opportunities 
in Geophysics 


Lockheed Engineering & Manage- 
ment Service Company has two 
challenging geophysical positions 
available In hazardous waste site 
characterization for Superfund. You 
will be involved in helping the na- 
tion solve Its hazardous waste 
problems while utilizing the latest 
technology. 


Structual Geologisl/Petrologist. Tltc Department 


poinlments can be effective as soon as October I, 
1985. Additional in formal ion can be obtained by 
writing or calling the chairman of the search com- 
mittee. 

The Ohio State University is ait equal upp oil uni- 
ty /affirmative action employer. 


Northern Arisons Unlveraity/Deparlraent Chair- 
person, Chairperson, associate or full professor. 
Dejrartnieni of Geology, Northern Arizona Univcr- 


idicants mutt be capable of in let anittu ■professional- 
ly with uti active and diverse Faculty ul 1 4 geologists 
and gcopliyih Ists. Candidates should expect tu con- 
tinue an udivc research program, should have art- 


Graduate Fcliowshlps/UniversUy of Oklahoma. 

The School of Geology and Geophysics offers 
fcllowhips for Ph.D. study' in each or (he following 
broad disciplines: (I) origin, ascent, and fraction- 
ation trends in magmas and associated ore deposits; 
(2) formation and tectonic evolution of continental 
Hthoipltcrc, including geophysical properties and 
structures of the upper crust; and (3) sedimentary 
processes, including organic and inorganic diagenc- 
sis, evolution or hydrocarbons, and correlation using 
biostraiigraphic methods. Average fellowship sti- 
pends arc for $10,0(10/9 munth and arc renewable 
annually un a competitive basis. Fellowship awards 
include a waiver ol oiil-or-state tuition and Tees. 

The School of Geolngv and Geophysics presently 
consists of 19 full-time faculty. Research facilities in 
the school include a stable isotope laboratory; or- 


al Geology at George Mason University /state uni- 
versity in Northern Virginia: 15,000 students) seeks 


Research Position— You have an 
MS-Geophy8ics and 4 years 1 relat- 
ed experience. 


versity in Northern Virginia: 15,000 students) seeks 
to fill a (enure track position at the assistant profes- 
sor poiiion to begin in fail 1985. The successful ap- 


plicant will teach undergraduate igneous/ntetamor- 
pnic petrology and structural geology. Preference 
will tx: given to applicants with additional expertise 


mhmtrativc caiialtilitics and a dedication to quality 
teaching. The Department has been granted plan- 
ning authority Tor a l’h.D. program so It is essential 
the successful candidate possess (He desire to guide 
the Department through (lie final planning stages. 
NAU has a traditional emphasis on field problems 
in the Colorado Plateau and adjacent areas; wc arc 


6 anfc Rcoch^hlry laboratory; computer automated 
X-ray diffraction and fluorescence equipment: 
atomic absorption and neutron activation analysis 


equipment; scanning electron microscope with ener- 
gy dispersive analner; transmission electron micro- 
scope; fission-track dating laboratory; fluid inclu- 
sion imcraUierntotncIry Gboraiory; 2 kb hydroihe 


in economic geology, geophysics, or computer appli- 
cations, who hold a PhD or nave one near comple- 
tion, and who appear committed to an academic ca- 
reer involving leaching, research and service. The . 
geology program is new, with new equipment In a 
new science building, four full-time faculty, several 
part-time faculty, 60 geology majors, and 10-20 ge- 
*»M. graduates each year. The USGS-Reston 
and the SmHIisonuin-' Washington are a short dis- 
tance from the university. Applicants should send a 
statement of their leaching and research abilities, a 
resume, and die names or three references by Feb- 
ruary ]5 to Douglas More, Department of Geology, 
George Mason University, Fairfax, VA 22030. AA 1 

EOE. 


.Field Position—' This position re- 
quires a BS or MS in Geophysics 
as well as 4 years' field experience 
with various geophysical tech- 
niques. 


in the Colorado Plateau and adjacent ureas; we arc 
expanding our analytical facilities to improve theo- 
retical and experimental capabilities. Salary will be . 
competitive and negotiable. Additional duties in- 


clude teaching and supervising graduate student re- 
search. Application deadline: Janqary 15, 1985. 
Send ctitneulum vitae, statement of research inter- 
ests anti names of four professional references to 
-Search Gdnitnluce—Cdao C, Department of Geolo- 
gy, Box 6030, Northern Arizona University, Has- ; 

Northern Arizona University is an equal opponq- 
: p hyfaQfiniu dye action employer.. . - > 


slon microti term oindry laboratory; 2 kb hydrother- 
mal laboratory far pltasc equilibrium experiments; ' 
high-pressure rock mechanics laboratory; paleamag- 
netlc la xtrotory with a cryqgtnfc magnetometer and 
thermal and AF demagnetization apparatus; 24-; 

48-, and 192-channct digital seismic recording sys- 


University of Cali font la/Graduale ASalatanlshipa. 

University of California, Santa Barbara Graduate 
Fellowships. Teaching As^Utantsbips and Research 


If you meet these requirements and 
seek the challenges and rewards . 
offered by, a company of this stat- 
ure, send your resume to £. G. - 
Walther, Lockheed Engineering & 
Management Service Company, 
P.O. Box 16027, Us Vegas, Neva- 
da B91 1 4, or call 702-798-21 87. 
Lockheed Is an equal opportunity. . 
affirmative action employer. 


ol u\U supppn available id outstanding applicants. 
The department stresses a dose Interplay between 

E geology and geophysics » well ns Field research op- ; 
rlunitiei both on land And at sea. Majors in phyfr- 
, engineering and mathematics as well as.geolggi- : 

. cal sciences welcome,. Apply to: . • 1 ; 

•• Professor Kfen C. MacdoqaW 
. r '.Graduate. Advisor. .% 

'Dtpartmept of Geofogical Stji5riC(a';' , V !£ 
Mnivetsity* ofCalirornig ; , 


and Image procculng software; and a 84,000 vol- 
ume geology and geophysics library located in die 
depn nil lent. . - . .• 

For furiher information on fi&ultyvaiid active re- 
search projects, canuct: Kevin Crowley, School or 
Geaphyltle*, UnivcraUy or Oklahoma, : 
830 nVan Vfoct Oval, Norpiap, OK 73Q19. . 


^frLockheed 

Engineering and Management ' : \\ 

Services Company, Inc. v '• ; ' "a 


1. r i I 


. '■ ; . -Santa Barbafa,* CA ,93 1 06.-* '-’'Mf***! 
•!..'•+ ‘ • - ’i i ; ii tp jtfeiflfcjuj fgad-fl livfKf. 
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Selamologist/Unlverslty or Puerto Rico. Tlx- 
University id Piitm, Run , m ,| ( | K . i> mcr foi tn 
RV and Envirunmenial Rcsraroli seek appIkalhMo 
for a imkumhi in die field of sriiMuJixiv The iinsi- 
tion is feu [ur i-i into iintiiiiiiiHi .it die Unkunhv of 
Pneriii Kkd. C.iycy anti imcsiig.ii inn limn a 

20-siaiuin sl.on peri.jd, digit., [ mmiiiu. ueiwrak in 
Pitcrlti Kuo and die Virgin Islmnl*. The applicant is 
expected in have dcnumsiiaietl aldliit to work with 
dam fmnt a seixniiL network or ability to woik <■■■ 
scismiL liazanl iirolilcnis. 

All micrcucij jienons sIuhiUI subnut * loiter of 
application, a detailed resume of tslitrjiionnl experi- 
ence and a suiimiarv of imcrcsts in: 

Dr. William R. McCann 


Lamnin-nnhcriy Ccologital Ubservaiorv 
Palisades, New York IOUrt-1 


Telephone; 914-359-29(111 cxi. 377 


Physical Oceanographer/North Carolina Stele Uni- 
versity. Applications are invite*! for a nine- 
month. state funded, tenure track jwnkiuii al the as- 
sistant or associate professor level in descriptive 
physical txcimography. Tile successful applicant uiii 
have a Ph.D., a fKickgimmil iuocctin circulation and 


have a Ph.D., a background iiuiccan urcuLiinn and 
slate of the an instrumentation, and will be expect- 
ed to develop a strong field program and teach 
graduate level courses. He or she will also have the 
opportunity iff inieraUing with thirty-two depart- 
mental fatuty in various areas in oceanograpny, mc- 


ST^SSSSS: ? f n * a y lv * ai * Unlversl- 
, Depart me nt uf Geosciences invites .mnli- 
tenure track lacufiv in 

fS° f s F Cf,a l« Hlion - The faculty 
t i '' uh each pooifin u presendr uucti 

SSS S ,1 n n ; ,inJs Cl “^wjv availiwc are \X ' 
Lfr L r 'i 1 n 'V- , . , one semur full professorship The 
SfSeniSrft mu *' he ' “ r ' ,ave demouslrat- 
*5 l c'\5 ec !i5 ,e ' naiioiMllv rccojniizc.1 
£ \V*Y nms. alsii h ilv ^n inter- 
SraJhiSS fPP aott adwng gradual e and „nder- 
gr aduaie students. Insnmlnnal and research areas 

h r'f- ,icc " ^n.ifieriin 

cltitte, bin arc nui necessarily io: aoucotu 

frmi C r'H ,ry ' h i! h cn, P , *»“ n " ‘he kinetics of Inw- 
inicraciions: cxperimcnidl 

Kur nS - h *9*“. "I ‘ lie ctpiilibriiini and ki- 
nttoc propen ic s of paniqjkal systems; heavy iso- 
tope gcochcnmiry, with emphasis on dement disiri- 
biiiiun sv sternal ics and their geological anpli, n lions- 

^ iranspon through porous media: 

J'bpj^mmcralngy . with emphasis on pci- 
rnlDg Kal app lications of cry siallochcniical methods; 
imA lAnlcs. wuh emphaus on the dynamical prup- 
« “ppef^ustal rocks; sedimentaiy gc«hcn.- 
i* ,}■ wuh emphasis o n diageucsis or fine-iriaiiicd 
scdinienls and organic matter; and structural gcolo- 

PV. With Ptnn full mu *... : a 


”, ■■■ IIU.' 

leorology and geology. Send curriculum vitae and 
the names of three references by January 31. 1985 
io: Dr. G.S. litnowiiz, Chairman, Search 'Committee 


. I , Mini SUULIlim ECUK 

gy, wuh empfiasu on regional tectonics. 

■ 16 ii Ci J 5 * 1 * 0 " 5 lo M these three poii- 


lo: Dr. G.S. Janowitz, Chairman, Search Committee 
in Fhysical OceaiioBraphy, Dcparimcm of Marine, 
Earth and Atmospheric .Sciences, Box 8208. Ra- 


tions will be based in pari on the extent to which 

f I IO! r flllllm rn.aav«k LtT _ ■ 


r. P . ' — — j"" vii iny L-xn-m to which 

tlieir uilune research efforts will complement and 
further strengthen our programs in Gcochcmisin 
and Mineralogy , Geology, and Geophysics. Quali- 
fied persons should, therefore, include a brief de- 
scription of their future research objectives with 
their resumes and the names of three references to: 
C. IVayne Burnham, Head 
Department of Geosciences 
Tltc Pennsylvania Slate University 
50Sft Dcike Building 

_ University Pmk, Pennsylvania 18802. 

1 he deadline for apjilicaiions is April 30, 1985. 

Ail Equal Opponuniiy/AINrmmive Action Em- 
ployer. 

Asslstant/Assoclata Professor of Geophysics, Ap- 
pliouions arc invited for a tenure track positiun as 
assjsiani or associale professor or geophysics in l hr 
College of Oceanography at Oregon Stale Universi- 
ty io complement inc present cignt-niemlu-r gcir 


lewh, NC 27695-82(18, Telephone 919-737-3711. 

North (jrolina Slate University is an equal op- 
portuiiity/affinmiiive action employer. 


Physical Ocexnograuher/Unlverslty of South Caro- 
lina. The Marine Science Program and Depart- 
ment of Geology anticipate a tenure track faculty 
position in physical oceanography to begin in the 
academic year 1 985-80. Salary and rank are depen- 
dent upon qualificatiuns; however, preference will 

ka rriunn In onnlimtls na ilv> A nlri..rti I 


tuner ineorcucai, numcnc^ or ntm oteanography. 
Active oceanographic research ar USC includes 
studies of estuarine and coastal circulation, muting, 
and transport processes; ihermohalinc and deep 
ocean mixing; paleq oceanography and circulation; 
and physical-biological coupling in nearshore cco- 


and physical-biological coupling in nearshore cco- 
tyiiems. Applicants must have a Ph.D. degree, sub- 
stantial qualifications in marine research, and a 


strong commitment to teaching anti research. Sub- 
mit resume, a brief statement of research interests 


and nantes/addresses/phone numbers of three refer- 
ences to: Dr. BjOrn Kjcrfvc, Cliairntan, Search 


Committee, Marine Science Program, University ol 
South Carolina, Columbia, SC 29208 before 31 Jan 


liary 1985. 

The University of South Carolina is an equal op- 
portuniiy/aflirntitiivc action employer. 


Geophysicist. Ph.D or M.S. in geophysics. The 
position requires a broad background in theoretical 
seismology, applied mathematics, and pltvsics. Expe- 
rience in scientific programming using FORTRAN 
is desired. Familiarity with statisiics, tunc scries anal- 
ysis and numerical methods and ihc UNIX operat- 
ing system is desirable. I'refcreitec will be given in 
applicants wiili public. iiiun.v 
Contact: Dr. Zoli.m Dcr or Dr. Keith McLaughlin 
314 Muiugnmcry Sircei 
Alexandria, VA 223 H 
(tel.: 70.VJt3fi-.18H2) 

Tcledync Ccntrrfi ix an equal onnuiiniiiiv em- 
ployer. 


ly io complement the present cigni-niemlu-r geo- 
physics faculiv. Candidaies must have a PhD or 
equivalent and a demonstrated ahitiiy to comhin in- 
dependeni research in theoretical or obser\"ational 
Bcopliysic* sustained by external rc-searcli funding. 
Most solid earth geophysics research specialties will 
be considered. Dtnies will include teaching gradtiiiic 
courses, supervising graduate students and develop- 
ing a grani-fmtdcurcscarch program. Those inter- 
ested should subinii a resume, names ol three refer- 
ences and a brief statement uf research plans bv 
February 28, 1 985 to: 

Ac ling Dean 

College uf Oceanography 
Otcgnit Siaic L‘ i ji versin’ 

Gtirvallis, OR 97311. ' 

Oregon State University is ;m .i(lniiijnv«- aiikai 1 
equal opponuniiy cmpluu-r and c<nnplies uilh Sev- 
lion .il)3 ol the Rehabilitatin' i Ail 1971. 


NASA/Goddsrd Space Flight Center. The Earth 
and Space Sciences Directorate is seeking a highly 
qualified and motivated research scientist tu iii.mligc 

a broad of hanc and applied research ifc- 

voted In under ■.[.Hiding processes occurring nil iln- 
suifacc uf the cailii as iliev involve die biosphere, 
soils, and land-aii inter ji tkais. Sjl.irv range 
IS5U.-IU5 io Sii.i.lW'J) tk-pending un qualitic.iiiuns 
and experience. All candidaies must possess profes- 


sional experience or graduate cducaliuii in an ap- 

B riaic Held of engineering, physical science, or 
rutaiirs with ditrnmenicd ex|serience in re- 


S^RANDOM 
W FUNCTIONS 

'and hydrology 

is a first! 


icauli io include miblicmirms in scicniitir or liilim- 
cal journals, hi acftlilion. caudidatei iniisl demun- 


siraic proof of having managed research progr 
and prefect i Al least une year uf die required expe- 
rience must be al u level of difficubv comparable lu 
the GS-N level in die federal service. Candidaies 
should comaci: Michael Parrish, NASA/Gutldard 


Space Elighi Center, I’crsonnel Division. Code 225- 
NIP. Green bell, Maryland 20771. 301-344-7918. 
U.S. C.iviicnsltip is required. 

Equal Oppotuniiy Employer. 


University of South Carolina. Two tear postdoc- 
toral research assistant position anticipated. Person 


should have a strong background in smicitiral geol- 
ogy of complexly dctortnecl regions along with an 


Now Iherofe a book that lakes an 
advoncod-lovol vlow of Ihe moat current 
tools for lha analysis and synthesis of 
hydrologic processes. Rafael L. Bras of 


interest in geologic mapping and integration of di- 
verse kinds of geologic and geophysical data. Start- 
ing dale as early- as January 1 5, 1985. Closing date 
for applications December 31, 1984. Applications 
with vitae. Interests and possible referees should be 
sent to Prof Robert D. Hatcher, Jr, Department of 
Geology, University of Souih Carolina, Columbia. 
SC 29208. 

The University of South Carolina is an affirmative 
aclion/cqual opportunity employer. 


hydrologic processes. Rafael L. Bresof 
MIT ana Ignacio Rodrfguez-Hurbeof the 
Unlvorsldad Slmdn BoTfvar illustrate the 
latest advances In hydrologic signal anal- 

K Is, Using common problems in data col- 
ition network design, simulation, and 
forecasting, they link such topics as time 
series analysis, alatic and dynamic 
optimal estimation, time and frequency 


domain representation of random func- 
ttoib and multidimensional random 
field analysis and synthesis. 

Used at MIT for four years. RANDOM 
FUNCTIONS AND HYDROLOGY Is a 
proven text for graduate study of hydrol- 
ogy or geophysical signal analysis. It 
also serves as an excellent reference for 
researchers as well as consulting 
engineers and other professionals, 


Petrologiil/Vlrglrtia Poytccbnlc Iiutllute and Stale 
University- The Department of Geological Sci- 
ences at Virginia Tech invites applications for two 
tenure track faculty appointments in Igneous or 
Metamorphic Petrology-. Applicants must demon- 
strate a strong research record in quantitative pe- 
trology; preference will be given to ihose with expe- 
rience in the theoretical and experimental aspects of 
petrology. AU faculty members «U Virginia Tech are 
exported to provide quality teaching at the under- 
graduate and graduate levels, supervise M.S. and 
Ph.D. theses, and conduct an active program of re- 
search and publication. , 

Applicants should send a leuer of application, ac- 
ademic vha and names and addresses of three refer- 


ences to: . 

D.A. Hcwm 

Department of Geological Sciences 
Virginia Tech 
Blacksburg, VA 24061. 

Tlie appointments wilrbccirt In September 1985 
and candidates are expected to have completed re- 


ROLOGY right away. 


i lie BUIWIIIUIUI... -B * 1 . -. 

and candidates are expectedto have completed re- 
quirements for the Ph.D. by dial lime. The deadline 
for receipt of applications fs January 1. 1985. ■ 
Virginia Teen is an equal oppommlty/anirmiiiivc 
action employer. 


Please send copies of Random 

Functions and Hydrology (058B5), 

704 pp., hardcover, $39.95 
□ Check enclosed — we pay postage 
and handling (add your local sales tax, 

If any) 

Charge my □ VISA □ MasterCard 

(nlerhsnk no, Exp. dale. 

Card na. 

Signature — 

. Name - ' 1 ' ■ • ' ' 

AfBUeUon -■ - ■ — — 

Title • • • • •■ »-■•-_ ; 

AddrOM • -J ■ ',.1- 

Qty-,. state. ..Zip ' 1 1 i; i-4 

friaa subtyct (ochin |0 wtlbaat node*. 80151 


Isotope Geochemist or Economic. Geologlst/Uni- 
verslty of Wwhlugtoa. The Department of Geo- 
logical Sciences invites applications for i tenure. 
flnTVMnimpm at i he Aiualant Prtfcisor ever 


IUKIW4I UtKIlkW 1 I 

track appointment, at the Assistant Professor level 
with specialization in Isotope Geochemistry or Eco- 
nomic Geology. The position will be available in the 
Fall of l985.CqndWa|ei must hold a Ph.D. degree 
and be committed to esiabliiltlng a nationally prom- 
inent research prograrii. Applicttnu in isotope geo- , 
chejiaisiry should have experience in the measure- , 
men! of isotopic abundances in' radiogenic systems, 
and In the application of isotopic data In solving 
problems in petrology, crust and nqintk evolution . 
Or cpsmorhemisiry. Applicants id economic geology 
should have a slrodg backgrouhdjn geochemistry 
with particular research interests in tno. application 
of chemical principles to the procemp or ore gene- 
sis. Candidates vviB be itx petted to tdzch Both lue 
undergraduate arid, grttdudte levels and, to supervise . 


AAddlson-Wfesley 


of font refrrew-tQ 


• (leadings 


jri« 
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December II, 1984 Eos 


SCIENTIST III OR 
SENIOR SCIENTIST 


The National Center for Atmospheric Research seeks an advanced level 
scientist to conduct Independent and collaborative research using a spectrum 
of techniques to Increase understanding of the structure and evolution of 
me 80 Bcale convective systems within our Convective Storms Division. The 
individual will assist in determining the long-term goals of lhe division and Its 
Mesoscale Interactions Group (MIG); collaborate with scientists al NGAR and 
elsewhere; publish regularly In scientific journals; participate In scientific 
meetings; and participate In the planning and execution of current and future 
large-scale field experiments. As Senior Scientist, will be expected to take a 
leadership role in Ihe above activities; affectively manage scientific, technical 
and support staff per established policies and affirmative action programs; 
and may act as head of the MIG. Requirements Include: expertise in data 
analysis and conceptual modeling or numerical modeling; nationally 
recognized record of Independent or collaborative accomplishments and 
publications; demonstrated leadership tn one or more subflelda of the atmo- 
spheric sciences Involved with mesoscale meteorology, individual convective 
clouds or mlcrophyslcs; and sufficient breadth and depth lo initiate productive 
Interactions with scientists of related but not necessarily congruent specialties. 
Additional requirements for Senior Scientist include: expert scientific 
reputation established nationally and internationally as shown by publication s 
in one or more subfields of the atmospheric sciences involved with mesoscale 
meteorology as described above; demonstrated breadth and depth of knowl- 
edge necessary to sustain the tong-term scientific leadership of NCAR; 
extensive record of exceptional research, leadership and service; and 
demonstrated skill In managing staff, particularly scientists. 

Salary ranges are: Scientist III, $39,030-58.544/ year 

Senior Scientist, $40,098-68,330 /year 
To apply, send resume, publications list and references to: 


N.C.A.R. 

P.0. BOX 3000! BOUlder, CO 80307 
Attention: Deborah Koepke 

An Equal Opportunity /Affirmative Action Employer 


,fS 


National Center 


for Atmospheric Research 


Sedimenlologlai-OcHnographcr/Texai A&M Uni- 
versity. ApplicjUnns .ire invited fi»r a icimrc 
track rjculiy pusiiiun in ihc general field of marine 
scdinieniulijgv. The |Xniii<m will involve graduate 
level reaching and uipcrvuion oi graduate undent 
research. The successful j|iplkani will have demun- 
si rated excellence in ur a strong potemul for inde- 
pendent research in ihe field nl marine seriinicnid- 
lion- The pomfon is available beginning September 
1 . 1985. Satan and rank will be ronirncrmiraic with 
experience and qualifies lions. Anpli ran is arc invited 
io submit curricula viia, copies ul publications, 
names of ihrec persons who mav sene as refer- 


ences. and a Idler outlining ihc applicant's leaching 
and research interests bv December 31, 1984, io 


Robert O. Reid, Distinguished Professor and Head, 
Department of Oceanography, Texas A&M Univer- 
sity^ College Station, Texas 7/843. 

Texas A&M University is an affirmative anion/ 
equal opportunity employer. 


Theoretical Space Plasma Physicist. I lie Hji.m 
Scinii.es laihor.ilory nf illc- L'liivcrnis ul California 
ai Besides solicits applications fi»r a renewable 
ihrce-ve.ir appointment as a Senior Fellow n-nh 
Principal Investigator si.icn*. We .ire see king a Ph.D. 
plivsidu who has dcmonsi rated leadership and i re- 
aiiviiv in space plamu theme and who will develop 
his/her own research group ;nul |>ariici|x<lc- in edu- 
cational activities of ihc academic dcumi men's. The 
level, in be determined at ihc lime ul appointment, 
will be Assisi am. Associate, or Full Research Scien- 
tist depending upon qualifications. 

Vila, bibliography, siaiciucni of prospective' re- 
search program ami three tetters uT reference 
should \>e sent bv Fchuraiv l. 19H5 to ?. Buford 
Price. Director. Space Sciences Laburaturv, Univer- 
sity of California, Bcrkclev, CA 91720 

The University is an rquul opponuiiilv/affirma- 
tive adion employer. 


Physical Oceanographer/ Research Corporation/ 
University of Hawaii. The new tv established 


Postdoctoral Pellowibip/Lamonl- Doherty Geologi- 
cal Observatory. A posidocioral fellowship for re- 
search in Physical Oceanography or Air-Sea Interac- 
tion Studies is available at Lamoni-Dohcrty Geologi- 
cal Observatory of Columbia University. The 
successful candidate may pursue any topic covered 
by ihe broad categories stated, including atmospher- 
ic studies relevant io questions of large scale air-sea 
interactions. The candidate would work with the 
physical oceanography group, which hat particular 
strengths in tropical, polar and coastal oceanogra- 
phy, and in numerical modeling. The fellowship 
carries a stipend of $26,000. Send a siatement of re- 
search interests, curriculum vitae and (he names of 
ihrec references to: 

Margaret Swan 
Office ol the Director 
Lamoni-Doherty Geological Observatory 
Palisades, New York 10964. 

Columbia University is an affirmative actiun/cqual 
opponuniiy employer. 


university ot Hawaii. i he newLy einbluhcd 
Tropical Ocean-Global AimnsphcrirlTOGA) Sea 
Level Dala Center has an opening fora research sci- 
entist. The applicant is expected (o work an the ob- 
servational and iheoreiiral aspects of sea level varia- 
tions and their dynamics in l fie tropical ocean. Par- 
ticipation in the operation or the center will also he 
required. The candidate musi hold a Ph.D. in Physi- 


cal Oceanography or a related field and should 
have a si rang background in theoretical oceanogra- 
phy (Ocean Dynamics) and must be able to cpnauci 


independent research. Salary- starling range $30,000 
io $35,000 dependent upon quitlifiuuoTis. Applica- 


tions with curriculum vitae und names and address- 
es of three references should be sent to: 

Dr- Klaus Wvrtki 
Department of Oceanography 
University uf Hawaii 
Honolulu, Hawaii 96622 
Starling date no later than April 1985. 

Deadline for applications is January 31, 1985. 

An equal opportuuity/affirmativc acikm employ- 


UNIVERSITY OF IOWA 
DEPARTMENT OF 
PHYSICS AND ASTRONOMY 


unuugiHuwavv- iv-j -- — , | ; < ; , 

8 ^endfot^?4jpl)^a(:n; (including dt^itflop'" 
of resea rdi iritferesWj curyfeulum ritM, and names 



7T» Department ol Physics and Asironomy anticipates openings lor two- 
tenure-track assistant professors tn August 1985. . Preference for one.ol 
these positions will be given to an experlmentallsl. In an exceptional case 
a term or tenured appointment at the associate professor or professor lev- 
el will be considered. In addition, one or more openings for vtefUng faculty 
members at any level are anticipated. Current research Interests In the de- 
partment are radio and optical asironomy arid Ihe following specialities In 
physics; atomic, condensed :matter, elementary particle, laser, nuclear, • 
plasma, and spade physics. Faculty duties Include undergraduate and 
; .graduate teachlng r guidance of research students, and personal research. 

] Interested persons, should submit a rfisumd and a atalorneni of research 
; Interests and arrange for three letters of recommendation to bo sent to « : 

: Search Committee, Department of Phyalcs snd Astroijomy, The Uni* 
versity of Iowa, lows, City, -1^ §2242. • * . ' 1 v - 

‘ Thy oViowte an eguaf opportunf^fffcdfetiVo potion employer. ; 

ic i ’ •’ -i ■ - ' •* 
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THE AEROSPACE 
CORPORATION SPACE 
SCIENCES LABORATORY 


The S[»ce Sciences laboratory ol The Aerospace Corporation invite* applications for a 
Eiill-tlmt position In the Atmospheric Sciences Department lo carry out research in upper 
atmospheric and Ionospheric physics and ihe effects of the near-earth space environment 
on space systems. Ongoing activities include invcsligAiitww of ihe earth's mesosphere, thermo- 
sphere and Ionosphere nnd tlielr Imeraclions with ihe magnetosphere. These Investigations 
moke use or both ground and space-based Instrumentation and Involve the collection, analysis 
and theoretical Interpretation of data of basic sdenilflc Interest. 

The applicant will be expected to participate tn Individual and collaborative research pro- 
jects Involving both experimental theoretical components. A PhD and. preferably. 2-5 years 
of experience In one or more of tlic following areas Is desired: space plasma physics theory 
and/or simulation. Auroral and alrglow processes, radiation transport, atomic and molecular 
spectroscopy. Ionospheric physics, upper atmospheric dynamics and chemistry, optical and 
elcctro-opllcal instrumentation, modeling and analysis of spacecraft/rocket data, especially 
as related to remote sensing and allied theoretical disciplines. 

Salary’ will be commensurate with experience. Applicants should send a letter of Interest 
and a resume including the names of three references to: 


The Aerospace 
Corporation 


Dr. Joe M. Straus 

Space Sciences Laboratory M2/255 
Dept. 00624 
P.O. Box 02057 
Los Angeles, CA 00009 


An Affirmative Action Employer 
U.S. Citizenship Required 


CHIEF 

LAND SCIENCES BRANCH 
U.S. DEPARTMENT OF COMMERCE 
NATIONAL OCEANIC AND 
ATMOSPHERIC ADMINISTRATION 

(NOAA) 

GS-1301-14 

SALARY RANGE $42,928 TO 
$55,807 


The Climate and Earth Sciences Laboratory. National Environmen- 
tal Satellite, Data, and Information Service (NESDIS), NOAA, an- 
nounces a vacancy for the position of Chief, Land Sciences 
Branch. The Climate and Earth Sciences Laboratory is responsible 
for applying satellite observations to problems in the atmospheric, 
oceanic and lend sciences. The Land Sciences Branch uses Imag- 
ery and radiometric observations from meteorological and land re- 
source satellites for studies in climatology, hydrology, glaciology, 
and agriculture. It Is anticipated that the Land Sciences Branch will 
participate in the recently initiated International Satellite Land Sur- 
face Climatology Project. Branch scientists: 1) develop algorithms 
for deriving land surface variables from satellite radiance observa- 
tions, 2) test, validate and apply these algorithms, and 3) perform 
research on land surface processes using the saietlite based mea- 
surements. Examples of land variables of interest Include snow 
and Ice, skin temperature, surface radiation budget, soil moisture, 
vegetation cover, and hydrological parameters. 

The successful applicant will direct the activities of the Branch 
and manage its resources, including research grants/contracts with 
external institutions. He will also actively engage in personal re- 
search in one of the land science areas. The successful applicant 
must have a record of scientific achievement on the application of 
remote sensing to the above stated problems, as evidenced by 
publications In the scientific literature. The position requires a 
Ph.D. in the physical sciences or equivalent and at least live years 
or relevant experience. Familiarity with programming of mainframe 
computers and experience with Interactive image processing sys- 
tems are also desirable. 

Persons interested In applying must request a copy of the va- 
cancy announcement, which contains qualification requirements, 
by writing to NOAA, FB4, Room 2051, Washington, D.C. 20233, 
ATTN: RASfDC24, Barbara Jones, or calling 301/763-1986. Appli- 
cations should be prepared on Standard Form 171. 

Department of Commerce is an Equal Opportunity Employer. 
U.S. Citizenship required. 


Postdoctenil AmcUlc/Meteortle Stadias. The 
Harviird-Sniitluqnun Center for Astrophysics has a 


K [doctoral Oftcning for a well -qualified recent 
D. who wants in advance: our understanding of 
the origin of ptincu by carrying out petrologic 
studies uf meteorites. Tire aiipaiiimenl is for one 
year (renewable fur a secunu year), beginning Au- 
gust i, t985._ Familiarity with 'automated micro-' 


ci; monitoring of the Inirnntntnwiii k^iuk bdt Jw 

an «5 nation telemetered network iililm'iR •»» on- 


line PDP I l-3-i computer; major exneriinenw in 
seismic refraction anil reflection pruIdmrflorcrusU 
structure; and allied research in 
onpuriunity exists lu participate with several oitici 
faculty In an integrated program of immu ■ ««* 
mology nnd sctlimemulogy directed low.ird cnitfal 
si i, dies and petroleum exploration. 1 he geophysics 
component ol the department lias aiUvc icseaT.li 
and leaching programs in electrical and elcctronuig 
nctic methods, dienmil properties uf the earth, po- 
tential liclds. and seismology The department has 
dose assn rial ions with the iinmenral analysis ami . 
data processing groups in computet science, electri- 
cal engineering and mathematics- The closing dale 
for applications is December 31. I0M. a J J K l .“5 “J*" 
poiniment date b September 15. IM5. A Pb*t>. is 
required for this position. A p pi tea ms should submit 
a vita, transcripts, a idler describing htsnier re- 
search and teaching goals anti names of five persons 
OuJilTetl ncrauns should send their 


foT reference. Qualified itcrauns should send their 
aoplicj lions lo William I". Najli, C.nairnwn, 


Depanmoi of Geology and Ccophwjla, UiurcnUy 
of Utah, Salt Lake City. Utah K4I 12—1 183. 


of Utah. Sail Lake City, until m t iz-i in. . 

The University of Utah is nn equal opportunity/ 
affirmative action employer. 


Texas Tech Univeralty/Geophysiclst or Clastic 
Sedimentolorisl. The Department of Geosciences 
m Texas Tec It University seeks applications lor it 
tenure track position in the fields of geophysics or 
clastic scdiinentology to begin August 1985. Rank 
and nfaiv will be coinnicnsuniie with qttaltUcauom. 
The Plt.D. is required. Emry-lcvcl appucnnis will be 

S ivcn preference. The primary responsibility would 
c to teach both graduate and undergraduate 
courses in geophysics or depuHimnal systems and 
sedinientology. lus/hcr iircOalty. and iimodnam y 
neology. The person will he cx]KLlcd to uihuie a 
researi:li program and to direct MS and 1 h.D. grad- 
uate students. Send a letter of application with com- 


plete curriculum vitae and names of three refer- 
cnees to Dr. Alonzo D.lacka, Chairman of Itcosci- 
cnc«. P.O. Hex 4109. TTU. Lubbock. TX 79109. 

Texas Tech is an equal nppuniiniiy/ataruuuivc 
stunn cimdoycr. Applications deadline: January 3 1 ■ 
1985. 


Faculty Poaltton/Marlnc Remote Sensing. The 
Applied Ocean Science Program at the iTnivcisitv nl 
Delaware's College of Marine Studies invites appli- 
cations for a tenure track faculty position in marine 
remote sensing ami optical physics, l eaching at the 
graduate level will be Tcquiml. including courses on 


graduate level wni uc Tcquncu. mctuuing unnsn 
trie theory and marine applications of electromag- 
netic waves. The successful candidate will be expect- 


ed to develop a funded research program involving 
graduate students. This individual will have the op- 
portunity to interact with ongoing research in re- 
mote sensing of wetlands biomass and estuarine 
productivity; consul ciiculation and fronts; air sea 
interaction! spectral/xpadal analysis uf satellite imag- 


ery; electromagnetic and sound wave interaction 
with suspended panicles; nnd Laser Doppler char 


aaerizaiioti of marine plankton. Applicants should 
hold a Ph.D. in the physical sciences or engineering, 
with at least three years of experience in fundamen- 
tal research on remote sensing. It is aiilicipmcd that 
the ap|ioinlincni will be at the assistant professor 
level, but applications in mi more senior persons are 
welcome. Applicants should send curriculum vitae. 


pertinent reprints, and names i»r three references 
by January 31. 1985 In: l)r. V. Klcmas. Director. 


by January 31, 1985 tn: llr. V. Mciims, IJirecior, 
Applied Ocean Science Program, College ol Marine 
Studies. UNIVERSITY OF DELAWARE, Newark. 


Delaware 19710, MM»1 -SUfe 
'Ihe University uf Delaware hail Fcfii.il Oppnrm- 
nlty/Affimutlive Action Euqifovcr. 


University or Illinois at Chicago. The Depart- 
ment or Geological Sciences seeks to till tenure track 
positions probably, but not necessarily, at the rank 


ol assistant prolessor, probably effective Fall. 1985. 
pending budgetary approval, in one nr Imlh of the 
following disciplines: I) Geophysics (prelcralilv in 
seismology); 2) sedimentary geochemistry. Each per- 
son is expected to teach both undergraduate ann 
graduate courses and to conduct a vigorous re- 
search program, including the supervision of gradu 
ate iiuncnu. PhD required. Applicants should suit- 
nut a detailed resume, names and adcliciscs of 
three references, and an explanatory statement uf 
research and leaching interests by February 28, 
1985, to Robert DcMar, Department of Goolngicjl 
Sciences, University or 1 llinois at Chicago, Chicago, 
Illinois GOG80. Representation or (he Department 
will be at the AGU Fall Meeting in December. 

The University is an equal opportiiiiity/.iffiTnia- 
tivc action employer. 


Supervisory Oceanographer, GM- 1360- IS. The 
Office of OccaiiueTapny and Marine Scn/iccs, 
NOAA/National Ocean Service, located hi Rockville, 


Maryland is seeking individuals with backgrounds in 
oceanography and computer applications to serve as 
the Cliier of the Tides and Water Levels Branch, 
Ocean Requirements and Data Analysis Division. 
DUTIES: establishes plans, production goals, prior- 
ities, and major work schedules for the Branch; has 
xlcmific and technical responsibility for the work 
performed by Ihe Branch; serves as chief Federal 
negotiator for all Federal-State cooperative pro- 
grams concerned with coastal and marine bound- 
aries; presents papers and reports to scientific and 


CHIEF 

HYDROGEOLOQIST 


SHANNON & WILSON INC., a 
leading national geotechnical 
and applied geoscience consult- 
ing firm celebrating Its 30th 
year, has an immediate opening 
for a Chief Hydrogeologist In 
the Seattle office. The success- 
ful candidate will direct the ex- 
isting well-established ground- 
water discipline. The position 
requires national-class technical 
expertise, proven business de- 
velopment, and project man- 
agement skills. 


Applicants must have an ad- 
vanced degree In Geology, or 
Hydrogeology, and over 15 
years of direct experience in 
water resource development, 
groundwater modeling, contami- 
nant hydrogeology, and allied 
geotechnical projects. Nuclear 
and hazardous waste experi- 
ence is particularly desirable. 


SHANNON & WILSON, INC. 
Attn: Raymond P. Miller 
P.O. Box C-30313 
Seattle, WA 98103 


University of Wliconain — Madison. The Depart- 
ment uf Gcologv and Gcnpiivsics invites applications 
for an anticipated tenure Irack pusitiun at the assist- 


ant professor level in applied getunurphology and/ 
or hyiltagcoliijjy iuiumcth.iug in August 1985. The 
applicant should be committed to developing a 
strong research pmgr.un as well as teaching under- 
graduate courses in some aspects nl engineering 
and environmental geology. The I’li.l). is required. 
Applicants with utilise work in engineering and an 
interest in the held applic.it nni ol geolngii princi- 
ples are especially eninin.iged in applv. Send letter 
of application •mtlining vmu pioli-v.iuii.il goals, 
transcripts, resume, copies ol pnhlii minus, and 
three letters of iclereme to Dr. M.uv I*. Ant lei son. 


Department *<t Geology and Gcoplivsks. Weeks 
Hall. University uf Wisconsin, Madison. 'VI . r *37«M). 
Closing ilate wlaimais I. I WO. 

The University «»r M is* > msi n is an equal nppnriii- 
iiiiy/aHiimaiive action cmplovei. 


Research Aisoeialc/Unlvcrslty of Colorado. Uiv 
Lalsjratni y for At til- 'Spheric and Space Physics ha* 
an opening fora t csc.it ■ h assoc Lite for an uiiiial 
one-rear period with high likelihood of extension. 
The puamun involves aualvsis ol data front riw «»- 
fra-red r.idiumeter on the Sniui Mesnpheic Explor- 
er Satellite, and lescatch involving miildje sumn- 
splictc phounhc-iiiisii v and ilyn.iniH ». 'nte exten- 
sive SMV. daw base ituludvs three seat* «l rkukiI 
mciisitri'inenis nfo/one. lempeiaiuie water v,i|>ut, 
nilrtigeii dioxide and other |iaranwici> ol the 
Earth s tiicsophcre and stiaiospheic. A)qmc.inis 
iluiulcL ^ tosses* a PhD and have a k« kgnmml in al- 
mospheiic sciences. Subtly to lie commensurate with 
experience. Applieuul.s sliniiltl sitluiiil cnmnlelc vita, 
mid the names id tliicc relei cnees. Inquiries and 
applications should In* iliiiHicil lu: 

Pnifeuitr Gin y K. Ihoma* 
l.iilmraiory fur Aiulosplietic and .Space Physic* 
CmnptiH Box 992 

Lhiivetsity of Color ado, Boulder, CXI 81)399 
Application.* are I icing um-picri limit July l, 


The Univcisily ol < ailotado is an equal oppnrui- 
nity/nfltr illative action employer. 


NOAA; serves as an authority on tides, sea level, 
water levels, and engineering, including operations 
and systems integration, both theoretical and ap- 
plied; must have personal familiarity with nil techni- 
cal activities carried out within the Branch, includ- 
ing tide and water level measurements, data trans- 
fer, data processing, tidal datums, and user 

S rotlucls and applications. 

lUALIFlCATlONS; applicant* must have a rnini- 


protiucls and applications. 

QUALIFICATIONS; applicant* must have a mini- 
mum of a Bachelor's Degree in oceanography (or a 
related physiol science discipline), or major study 
°) jj least 24 hours in oceanography combined with 
additional education and/or pertinent work experi- 
ence In the field of oceanography to total four years 
of education and experience, in addition, applicants 
must have had three years or professional experi- 
ence m, or directly related to, oceanography. 
SALARY RANGE: $30,495 to $65,642 
Interested applicants should submit a Standard 
Torm (SF) 171, Personal Qualifications Statement, 
including a summary of their experience in the fol- 
lowing areas: I) international recognition as an au- 
tltaniy in the field of tides and Great Lakes water 
levels; 2) Ability to represent the Federal govern- 
ment in extensive negotiations with foreign govern- 


Position In Geology/U nlvcra i ly of Californio. P°" 
tllioti In Geology (with emiiiiasl.* on iippjicd gfW; 
physics), Univcisily of California, Riverside, Cuhlor- 
nla. The Uc|iariiiiciii of Kailh Sciences has an™’ 
sisiani Professor/Assist ant Research Geophysicist 
(50(f. huiruciioti/50% icscurclt) tqirnlng bcumnl^ 

I September 1985. The ap|Miintmenl is a lauderiftc- 
why )xwltion. The fttuihy mcinlier would be cxnc« - 
cd to teach at both the undci gi'idituic and gradual 
level In applied geophysics anti to develop and con- 
duct active research programs in s licit areas as: 

E raindwaier hydrology, reservoir assessment, gco- 
gical engineering, nntl/nr application of mooCrti 
geophysical techniques to the acslution °f current 
eartti sciences problems. l*h.D. is required, tn 3°“' 
lion u> teaching and research, uuivcriUV and pro'"" 
rional scivicc are also expected of faculty incmDerx 
at the University of Galiromia. Applicants shown 
submit a current curriculum vita with the name* 


auuinii o liu i win lu i ■ iviiium — . 

and addresses o( three people who have agreea ‘ 
provide references. Applications should be comp) 
by February 15, 1985; However, late a P.lH c1 , ^n- 


may be accepted until a successful candidate hap 
pointed. Send applications to Dr. Shawn BleltJer., 
Chair, Search Commluec, Department of Eartn 
ences. University of California, Riverside, CA 
9252 l , 

The University of California Is an Equal OpP“0 u "- 
niiy/AffirinaUve Action Employer. Female anu.m 
nority applicants are urged to apply. 


Ranich Aulium In 


Selsn»ln|Ut/UnlvHi{ty of Ulih. The Depart- 
ment or Geology and Geophysics at the University 
nf Utah seeks applicants for a tenure track faculty 


n ten Is, l udicial bodies, and oilier large orgamza- 
irons; 5) Ability to perform extensive tinvcl, both 
toman and domestic; 4) Ability lo manage a highly 
complex technical organizniion undergoing exten- 
sive transitions in foies and techniques of operation 
0-^ contractor- vs. In-houie, automation vs. manual); 
5) Ability to manage a service organization Which 


n rvaainani tn aptcc • "7 . „ ,, _ 

for researcher at the Regis College R* 
enter in the dynamics ot the ear in s iono^ 


position in seismology ul the assistant to associate 
professor level. Applicants with backgrounds and 
specialties in seismic Imaging, seismic reflection- or 
theoretical seismology wiQ be given preference. The 


probe analysis is essential; some previous exposure 
lu eosmorlteniisiry U desirable. Hriue send mquiric 


individual will be expected to (each undergraduate 
nnd graduate courser and to pursue an active re- 


must remain responsive to changes in user require- 
ments! and. 6) Skill in written and oral cammurilca- 


tu cosmoriienttsiry it aestrubte. liease senu inquiries 
to Dr. John A. Wbt)J, Smithsonian Aairophyjkal • 
Observatory, GO Garden Sired, Cambridge, MA 


I graduate cuurscs and to pursue an active re- , 
Kircli program with graduate students. A. seismic ■ 
imaging labohuory wnli a VAX 1 1/730, PPS array 
piwcisor, ploilcrs, and processing and synthetic 
scirmograro software is available to the successful 
candidate/ Current research In seismology includes; 
earthquake research utilizing & Pt)P 1 1-70 eompUL- 


The Smithsonian Asiraphyslcat Observatory is' ari 
qual opportunity employer-'; . 


Heast «nd wu SF*.I]1^k NOAAdNOS Personnel 
Branth;.RA&pC25; 6001 Executive B(vd.. Rock- 

oilli rinQurt. a.. . 1 1 1 ■ i « ” 


interactions and ndd-aligned currcnu m 
ladtudc Ionosphere. Work will bo performed at 

•5 ^ i*> 


ville. Maryland 20852; Atui: Mrs. B. Gdrda. For . . 

Captain Jeffries, NOAA, 

ssawar*' - ^ ” a,m - 


ror rorce uqopnystra k 7 

MA. Please send resume and hu-uf rtWWd . H i 

S. M»rj) Anne Doyle ' : 

StRis College. V. ■ ■ \ 


scarcn center in me uyuainics . ■ 

sphere and .relationships tn the mear earth envt » • 
ment nnd the sun, Candidate must have* rh-D- 
physics or astrophysics with strong backgrouno ^ 
plasma physics. Work will principally eonsbit 
fyzing and interpretating data From -satcJliie* Irt _ ... 


* ; NOAA Is an eqpal opportunity employer. ] '■ . 

&J. LTle.h-r :v. I 




USRA Internship Program: Remote Access to 
N AS AiGLAS General Ciiculation Models. Hie 

Uuiversiiies Space Research Association tUSRAt. in 
collaboration with the Guddunl Lahnratorv for 
Almcisphcrcs (LA: formerlv Goddaid 1 about orv 
for Amu spheric Sciences, C.LASj ol N AS A/l '.fjil- 
dard Space Flight Center amioimcci a new shuil- 
tcrin inter tuhijs'visiiing scion tin program. li S pur- 
pose is to allow staff nn.-nil.ers of recognized aca- 
demic insiituiHins h.imis-mi experience with ihe use 
anil research applications of large codes al reads »ie- 
vduped at the Glolial Modeling ami Simulation 
Branch tGMSB). These codes include the GLAS 
Tenipcramre Retrieval System, and the GLAS Anal- 
ysis System, as well as other GGMs, limited -area and 
special purpose models, all of which will have been 
implemented on lire CYBER 205 computer r.f the 
NASA High Speed Ccnnpuicr Facility (NHSGF). 
The selected researchers will work at NASA/GSFC 
under the one-to-one auidance of tiMSB profes- 
sional and support staff. The objective of die pro- 
gram is to give individual scientists die knowledge 
and experience necessary to permit tliein to carry 
out research using GMSH codes bv remote terminal 
access to the NHSGF after returning home. 

Apiwintiiienis will lie lor a two in three month 
period. Aw applicant should submit a proposal to 
USRA describing in detail the intetidcd use of re- 
mote access to I A atmospheric models. A proposer 
must have a NASA funded research program al- 
ready in progress that requites this access, or must 
be- planning to submit a proposal to NASA Head- 
quartets for funding a project that has such a re- 
quirement. 

Proposals for the LA-USRA internship pmucam 
may be submitted at any time. Selection will be 
made semi-annually by a joint LA-USRA panel, 
based on the merit of the proposer's research pra- 

S am. and the value of LA remote-access training to 
e proposed research effort. Consideration will also 
be given to individuals whose involvement is 
through colleagues or graduate students. 

Compensation is based on the principle of no- 
gain, no-loss for the appointee: details will he 
worked out on an individual lusis. 

For more in format ion, or to submit a proposal, 
contact: 

Dr. M.H. Davis 

Universities Space Research Association 
PTO. Box 3006 
Boulder, CO HU307 
S0S-449-3U4 
or 

Dr. Eugenia Kalnay 

Global Modeling and Simulau'.>ii Branch 
Laboratory for Atmospheres 
NASA'Coddafd Space Flight Center 
Grccnbck, SlD 20771 
301-544-7482 

Anticipated Selamology/Paleomagnetlim/Tectono- 
pbytlcai Louisiana Slate University. The Depart- 
ment of Geology is searching for candidates to till as 
many as four posit inns in geophysics and two in tcc- 
tnitophysics. "I he print tpat interest is in persons spe- 
cializing in theoretical and applied H'lsniolugv Ex- 
pertise in wave propagation. t>niiriDr.iphv, and/or 
digital processing is especially ought Out standing 
candidates in paloaiiuguetistn are als>> sought, with 
emphasis mi tectonic applicant ms. in iccionuphsucs, 

K ialiraiicm in ruck mechanics or imiut-rica! mod- 
j is of interest. 

At the present the Dcpiruneiii lias three geo. 
physicists and hs Spring, I'W.'i, will luve two strut- 
lur.il Bcolugists. "I he gcplivsit s jiroai.im lms a 
VAN 1 1/700 iiiinpmer. a Pie/Scu sciMiiir data prn L - 
essing system, sevcisil seismic held acqiiisitinn sys- 
tems, and muiicroii' icrmiu.ils and pc-riphci tils' lor 
the VAX and the Universitv’s IBM 31 W I and 3o.t3 
stems. Plans for aitjuiring adtlitional eompitier 
equipment are underway. 

Successful applicants arc expected t<> oflot gr.nlu- 
«c aiicl 1111 ( 11-1 graduate courses in then siiccuftics 
and lu develop a strung record ol funded research 
and 'Publication. Tile | fruitions are til tlic Assistant 
Prutcssnr level, hut apt »>intiuciil at higher rank will 
be considered for candidates with appropriate expe- 
rience. 

Applicants should submit a vita, representative re- 
prints, and » statement nf teaching and research in- 
terests and arrange fur three letters ul rccummen- 
datinn to be sent in: Chairman. SIT Search Cnm- 
millco. Department of Gcologv, LSU, Baton Rouge, 
U7QW13-4IOI. 

. LSU IS AN EQUAL t H’PORTUNITY/AFFIR- 
MATIVF. ACTION EMPLOYER. 


Faculty Position m Ocean Acoustics. T he Occan- 
ngiapln Dr|uiimcjii. Naval I’cisigraduate School. 

I as a newly created tenure track pnsiiion at the as 
?r ■tv!” ai ^ tule professor level in Ocean 
ph°r»* lt, u flc a P|?* ,CJ . 111 vuould have an earned 
rn.D. HiLh an acarienuc background in oceanr.gra- 
pnv, applied science or engineering, and experience 

water acoustics, with ocean acoustic mixlel- 

a 0t j ct,UiI - m ? eld cxpcriniems. The suc- 
cessful candidate will be expected to teach one or 
two quarters per year, conduct sponsored research, 
and provide thesis supervision- A research vessel, 
close access to both shallow and deep water, cxcel- 
iem computer facilities, and instrumentation are 
, Bi “ ,< TL nd r^ ic(l research opportunities 
are abundant. The Ennron mental Acoustics Rc- 
SSi Crou P °J die Oceanography Department is 
actively engaged in Navy sponsored research, rang- 
ing from senior siuuics lo ambieni noise prediction 
studies. A strong laboratory-based acoustics pro- 
gram exists in the Physics Department. Interaction 
between the two Departments is encouraged. Sala- 
ries are attractive. Applicants should submit their 
resume including three references and a listing of 
research. and instructional experience, to Professor 
Ghnstmiher A’.K nTa,-in. n 


terev, CA 93943 bv I February 1985. For additional 
information telephone Professor Edward D. Thorn- 
ton at 408-646-2847. 

The Naval Postgraduate School is an equal oppor- 
tunuylafnrpKuhw action employer. 

Faculty Positions In Oceuiography/Florlda Insti- 
tute of Technology, Jensen Beach Campus. The 
Department of Engineering Sciences and Oceano- 
graphic Technology invites applications for faculty 
positions in oceanography, specializing in cither »1) 
chemical oceanography or (2) ocean engineering. 
Primary unites arc cLtssroum, laboratory, and some 
shipboard teaching, although research is also en- 
couraged. 

The chemical oceanography position includes 
leaching ocean chemistry anti seawater analysis 
classes and laboratories, primary reipunsibifiiy lor 
operation and maintenance of the Seawater Analysis 
Laboratory, and tcarhing related oceanography 
courses. Laboratory experience, particularly analysis 
of seawater and water quality using wet chemistry, 
atomic absorption, .inti gas chromatography, is re- 
quired. 

The ocean engineering position includes teaching 
oceanographic and related engineering cxiuiscs, 
with emphasis on applications to marine systems, in- 
cluding oceanographic data ucqHisiliun and engi- 
neering design atiu analysis. 

Minimum requirements for the above positions 
include a masters degree in l lie subject field. Teach- 
ing experience is desired, ami salary is (uininemu- 
raic with qualifications. Positions arc available start- 
ing as early as January 1985. so interested appli- 
cants should submit (It a curriculum vita, (2> ofiiii.il 
college transcripts, anil <3\ three kite is of recom- 
mendation as soon as possible in: 

I'ruicssoT fee F.. Harris. Pi. 

Engineering Sciences Department Head 
Hurkii (tisiiliiiv ul Tci Iniulogy 
1707 N.E. Indian Riser Dtivc 
Icnscn Beach. H. 3JM?»7 
An EKO'AA Employer. 

Postdoctoral Research Appoimments/llCLA. An- 
pile at tony are invited Inr seu-i.il .uiiutiMird an- 
jiomtinciitt <>ii the Ri-^-au I| Mall at tbc Space Su- 
ch, c Group ol the Institute «.l Geophysics and IW 
etatv Physic,. Luiveisily u| CUthfiunui. l/ji Angclc-y. 
The siicccsslul ..pj .lit ants will he expected lu dciiUt- 
a siibsiantiai (r.ictioti of time to research and proim 
activities in one or more uf tlic following .irons: 
pits a. y . if lb. )<>si.tn magi ic-O.sjd lei e lii.luding nl- 
f Ulllts iiiyestigaiiuiis and data system devedonment; 
plivstcs ol the lerrcsinal magncmiphcrc. mclurling 
analysis of I SEE and AME'Th data; solar wind-plan- 
ctarv studies including analysis of Pioneer Veinu 
dam. 

Applicants for these positions should possess the 
Ph.D. degree in a relevant area of physics, astrono- 
my. «n p'nnetarv sciences. Sonic experience with 
data analysis is tlesirablc but not essential. 

A resume, copies uf no more titan three publica- 
tions or preprints and tlic names of three refer- 
ences should be sent u»: Di . Christopher T. Ruuttt, 
Dr. Margaret G. Kivelson nr Dr. Robert L. 
McPhctrnn, institute of Geophysics 1 Planetary 


Physics, UCLA, Ion Angeles. CA 90024. 

The Ihiivcrsitv nf California cncnu rages applies- 
Huns from iiiniliJied women and minorities. 

Isotope Geochemistey/Mua Spectrometry. 

McMasicr University invites applications fora ten- 
ure track posit ion at the Assistant nr Junior Asso- 
ciate Professor level. The candidate should have 
completed tlic Ph.D. degree and preferably have 
postgraduate research experience. A at rang back- 
ground in die theory ami practical use of mass 
spectrometers is essential. Familiarity with software, 
tncludtng interfacing, would be a definite asset. At 
McMasicr. tlic re are a nunihrroi mass 
spectrometers for the analysis of lx»th stable anil ra- 
ujoEcntc Isotopes. Recent acquisitions include an 
ICP qiiadrii|wle/niass spectrometer and a 5-collectro 
wild source mass spectrometer. The successful can- 
didate will be expected to pursue an independent 
research program, as well as interact strongly with 
an -4f llv ? 8 rau P °* gcixhemists at McMastcr. 
jjTne closing date for applications is March 15. 

In accordance with Canadian immigration re- 
quirements. priority will be given to Canadian citi- 
zens and permanent residents of Canada. 

Send resume, transcripts and ihe names of three 
referees lo: 

Dr. R.H. McNutt, Chaiiman 
Department of Geology 
Me Master University 
Hamilton, Ontario LBS 4M1. 

Geochemistry. The University of California, Da- 
y'ts will ml a permanent, tenure track, faculty posi- 
•wn « |nc assistant professor level beginning Fall. 

1 983. Candidates having interests in Lsotoiic geo- 
chemistry anrifor the geochemistry of economic dc- 
poihs arc especially encouraged lb applv but oilier 
JPKwktes in geochemistry will be considered. A 
rhr i degree is rn|tiireii. Rcs])nnsihiliiies include 
teaching at tlic uiirlrrgrariuaie and graduate levels, 
and research in geochemistry. 

Applicants should nihniii complete vita, a state- 
ment of research .mil teaching interests ami the 
names nl three referees. Deadline inr application is 
January I";, 1985. Inquiries ami appikiitiutis should 
Tic directed to: Dr Howard IV. Dav. Il.-ii.initienl of 
(•ccilngv. Univcisily ul Califoinf.i. Ihivis, U.A 95611). 

I lie University of California is ari equal oiiimmi- 
nil y/.iilir i native aciion employer. 

Caltech Research Faculty Position. The l :;ilifoi - 
ma liisiiimc of I cch tilling y imites applications for a 
posidi.iciiirul |H jsituiri in c\ pc rimciji.il cosmic ray 
stmlics. rhe appuiiiiinciii will n, ,r ni.itl v lie lor one 
jcarwuli hkels renewal for a sccuiiil ami pussihlv a 
third year. The research will imnlvc the analysis ni 
cosmic rav .uni eiieroetic particle data .niiiiiiec! U 
iiitiniineiiisiin the Yiiyager. IMP, nnd ISEF-S 
spaccctaft and |uriiii)i.iin>ii in i)u> Vuyager *j en- 

cmmj« with lanu.iry 1‘Wti. Apiilii.iiiony 

should lie .nlilrc-ysc-fl to I'mfctyor E G. .Stone. 22U- 
47 1 towny La!., (..iltnli. P.iy.iilena, ( A >i| Aptili- 
vanv. should snlnnn ilun yitai-. list ul |iiibhcmi<'m 

and des> rip ul resc-jii li inieicsis. anil ylmuld ;u- 

rangr Im the semling ul three Inters ul reiomiuc-ii- 
lljllUll. 

( .ikeeb is. in at I ii iii.uic e Aviiiin'vqiijl o)>poiiuiiiiy 
c-iupluyri. Wuiiien 'mini nines air ern on raged ,iu- 
ply. 

The Universliy of Mlnneiota: Slruciual Geology/ 

Tectonics. I lie UniM-rsiiy >.| I tfoi- 

physics inviics applii.iti.im |..r new. tenure Hack 
|xisilir»i hi structural urology- and tenuities. C imli 
■l.iies «% ill In- L-vpi iis-’f ti.c-nry ..in .itianiu- n- 
search program in ilieii field «d interest ami i»* .is- 
iuiiic leacliiug and a<U tying re-spuiliihiliiiey at ihe 
undcreraduaie and graduate levels A Pit D. is re- 
<|uired. The position will be available fall I9K3. Aii- 
plicaiiuti deadline is Feliruarv 15. I Appltcjiiis 
should send curriculum ril.ic, list c>f puhliv.tl inns. 
Mdirnietx of research r me rests, and t .antes ul.ii 
least ihrcc referees to Peter Hiidleston. l-tijn man. 
Department of Geology ami Geophysics, I'tiiscrsiiv 
of Minnesota. Minneapolis, Minnesota 554"n. 

The I'niversiiy uf Nlinncsoia is an equjl oppnrm- 
nlty educator and employer and specifically myites 
and encourages applications from women and mi- 
norities. 
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Fatally Position in Dynamical Oceanography, 

Art academic [losition (tenure track) is presently 
available at the assistant nr junior associate prr.fcs- 
lor level in the neparimem of Occanaeruphv. Naval 
Postgraduate School. An ocean dynanttcisi experi- 
enced hi the modeling of mcsoscaic ocean processes 
ts preferred. The candidate should he competent in 
the analysis of ficrtjncnt ohscry-ations, ami be abfe to 
teach a variety of graduate courses in physical 
oceanography. Tlic upplicanl should have an 
earned rh.D. with an academic background in phys- 
ical occanugr aphy or a clciscly related field. Desir- 
able attribute* include field experimental interest 
anil experience at sea am l/nr a strong interest in 
suicliic remote sensing of lire ocean. The successful 
candidate will be expected to teach one or two quar- 
ters per years, conduct sponsored research, anil 
provide thesis supervision. The access to computer, 
data archive, ana research vessel facilities is excel- 
lent Basic and applied research opportunities arc 
abundant. Interactions with ocean dynamic ists in 
the Meteorology Department arc also possible. Sala- 
ries are attractive and .ire determined by the qualifi- 
cations of the successful candidate. By I February 
1985, send a curriculum vitae, the names and ad- 
dresses of three references, and a statement of re- 
search and instructional interests to: 

Professor Christopher N'.K. Mooers, Chairman 
Department of Oceanography 
Naval Postgraduate School 
Monterey. CA 95943. 

Applicants wlui are currently doctoral candidates 
wjll be considered for appointment as instructors, 
with a tenure track appointment ttpnn completion 
uf the degree. For aaclilioiial information, tele- 
phone Professor Edward B. Tlioruton at 408-64(1- 
2847. 

The Naval Postgraduate Scltuol is an equal uppnr- 
luniiy/affinnjiiye action employer. 


Geosciences. Applications arc invited lor tun fac- 
ulty position* w ith responsibilities. rcs|>ec lively, in 1) 
penology .mil niiiierjfogv and 2t historical arid 
physical gettings . Appntritincms will lie hill tune as- 
sistant professor nr insiniLtiir level, lion -tenure 
tT.tr k. fur 2 nr 3 years Iteg inning Sente in lift 1 985. 
Send letter, resume, transcripts, and three rc-coni- 

by Fchiuarv I. I9« r i tu lultti Ik Uratly. 

Gltair. Deji.ntniem uf (icolngv. biniifi College-. 
\(»rtliiuiiut<iii, MA (H(8in 
Sniiili Cullc-ge is an equal uppurniiiiiv etupluvei'. 


SERVICES, SUPPLIF.5. COUnSES. 

AND ANNOUNCEMENTS 

Availability of Request for Cooperative Agreement 
Applications: RFA/f 1000-A. Acid Deposition 
blonitoring Support for EITccia Rnearch>U.S. En- 
vironmental Protection Agency. Applit .ilinii Kc- 
ceiiu ll.itr: j.iiiuiiry 18. I 

I lie U *i.' f iivit«niiieiii.i) I'niitiii-in .-Vueiuv 
iF.I'.A.l, tiruli-i file N.kimii.iI Ai i>l | , ivu)iii.iii<ui A* 
sessmi'in PiMgi.uii tNAl'AP). is .iiiiiniiiiung tin- 
■is ail.ilnltl v nl I mills Im final ve.ii H'M'i Im awaul- 

itig agteeiiieiiiis) to sup|, ( ,n .iciil «|«-. 

|»<i*iin»n miiituoiiiig Man mis m enliaiitc l lie results 
>»t .ic hi tle)»>su»tii rlleifs Msnlii** Ihe ic .i'.iub ar- 
eas n| pi iiii.ii y mteii-si involve •indies o| .ki.I i|ep.>- 
suioii l me I iw.l it i g am Inc- in an pnlliiihim ine< Ii.iiiimiis 
. mil rates uf dain.tijc- to (oust i-iiiw stems, i.ilthr.iml 
w .Ctrl vllrds .met III ah 111 lit IllalvTuls F.I'A U.is applos 

IIJt.ll.-lv HIM* lllllfinli dnlliil s .|y .l||.|l>h- to .ita.llil p- 

fi.iim- .igieeiiieiiusl in siqifHii r lfii« |>niji-it Mqi- 
pmi t<» tins plug i am may be lor a |H.-iiod v su till- 
ing nn in foe vc-.il s. In orsler to rnmi- a e«qu ul 
■ he IU \ anil fiiiibet vnloi iii.mmi miii.iii. 

I)r. Gl irtcc E G.iylutd 
Koe.tr* h (ti.mrs Malt 
Milne ol Ri-starsh * Hcselopinin' 

I’S. F loiromiu-m.ij l'i nun Ageiu v 
dll M Sired. Sh 


Wavliiiigiuii. |m: *Jlt Pin 
Telephone 2»2- Avj-74 7.) 


Elec Iron Probe. Fully upcraitve manual three- 
channel ARL-EMX imiruniciii with TN-l'OOl) ana- 
lyier. Elctironics pirllv upil.ned. one spetiroitit-ier 
rebuilt. Available now. Contact-. Lk Smith, Depart- 
ment of Gcologv. University uf Texas. Amlin. J \ 
78713. 



Announcements 

Meteorology, 
Oceanography, 
and Hydrology 

January 7-11, 1 985 International Confer- 
ence on Interactive Information and Process- 
ing Systems for Meteorology, Oceanography, 
and Hydrology, Los Angeles. Calif. Sponsor: 
American Meteorological Society. (Nancy 
SchifFman, SES Inc., PO Box 2097, Spring- 
field, VA 22152; tel.: 70S-644-9472.) 

This conference is designed for profession- 
als from government and industry from both 
the U.S. and world community who supply 
and use information systems, technology, and 
data in meteorology, oceanography, and hy- 
drology. The primary focus will be informa- 
tion and processing systems for data applica- 
tions. Topics include, among others, interac- 
tive systems for centers, forecast and warning 
offices, television stations, and research; sys- 
tems, technology, and applications for devel- 
oping countries; display and computer sys- 
tems. architecture, and technology; photo- 
granunetry, cartographies, arid mapping 
technologies;: human factors and engineering 
in design, operations, and presentations; and 
management, training, and coordination. A 
field trip to the California Institute of Tech- 
nplogy's Jet Propulsion Laboratory is sched- 
. uled. .. ; •; 

Seismology • ■ .v ' . 

. April 15-17,1985 80th Annual Meeting 
?f the SeismologlCal Sodety' of: America,' Aus- . 

' ' tin; Tex, (2620 Telegraph Ave,‘„ Berkeley, GA : 

■ ; W>04; iel.):4l5-848-09WJ if ^ '. 

. c .: -• -‘i. si'.'r - '> ; , •; ' • • \i; - 

j V, 

ivii' v 7-»i ; m 1 v^r • v A;- ^ r .-5 . ,:i 


The deadline for llte submission of ab- 
si r, ids is January 15, 1985. 

Papers reporting original research in seis- 
mology and earthquake engineering are invit- 
ed. Only one paper per speaker will be ac- 
cepted (exceptions may be made for speakers 
who have been invited to speak on specific 
subjects). Tliis meeting will feature six special 
symposia with invited papers on topics of 
timely and general interest. Contributed pa- 
pers will be added to these symposia as ap- 
propriate. Contributors who desire their pa- 
pers to be considered for the special symposia 
should note this on their abstract forms. Sym- 
posia topics include the Meers Fault, ad- 
vances in seismic data processing, seismicity 
induced by fluid injection and withdrawal, 
and deep earthquakes and deep mantle struc- 
ture, among others. 


Hydrology Days ‘85 
Update 


April 16-J8, 1985 AGU Fifth Annual 
Front Range Branch Hydrology Days, Fort 
Collins, Colo. (H: J. Morel-Seytoux, Depart- 
ment of Civil Engineering, Colorado State 


Univ., Fort Collins, CO 80525; tel.i 303-491- 
5448/8549.) 

The invited speakers at the Hydrology . • • 

Days include. 

• Takashi Asano, California Department oL 
Water Resources: ‘‘Groundwater Recharge ' 
With Reclaimed Municipal Wastewater" 

• Peter K. Kitaiildis, Department of Civil . 

and Mineral Engineering, University of Mini- 
riesbta: '‘Unbiased Minimum Variance Filter- , 
ing of Hydrologfc Systems in the Presence of 
Unknown Parameter^or Inputs 1 ' ■ • 

. • p, Christopher; Milly. Dehartment of CIvil 

Erigineering. Princfetoq Upiver?ityi "Evapora- 

tloh Frtm 'Soils" v: ! ■' \ '"•'.vS"'?' 4 -’*' 


• Ricn Van Genuchten, U.S. Salinity Labo- 
ratory, Riverside, California: "Solute Trans- 
port Processes in Structured Soils" 

A complete announcement for this meeting 
has already been published in Eoi, July 24, 
1984, p.455. 

History of Hydrology 

May 27-31, 1985 History of Hydrology, 
Baltimore, Md. AGU. (Simon lace, Depart- 
ment of Hydrology and Water Resources, 
Univ. of Arizona, Tucson, AZ 85721; tel.: 
602-821-5082.) 

The deadline for the submission of ab- 
stracts is February 18, 1985. 

This symposium, organised bv the AGU . 
History ana Heritage of Hydrology Commit- 
tee, will be part of tne AGU Spring Meeting. 
No specific topics arc prescribed for papers, 
but general areas of interest may mcfrnle the 
lives and contributions of individual research- 
ers, die evolution of concepts, the growtii of 
hydrology as a specific discipline, the devel- 
opment of theoretical and experimental tech- 
niques and methodologies, and the historical 
interrelationships between hydrology and wa- 
ter resources. 

Snow Conference 

June 6-7, 1985 42nd Eastern Snow .Con- 
ference, Montreal, Canada. (Hilda J. Snelling, 


Program Chairman KC, Chief, Engineering 
Meteorology Section, USAFETAC, Scott 
AFB, IL 62225.) ' 


Thi deadline for die submission of ab^ . 

stracls ti January 31,-1985. ■ ' 

Papers are solicited on any appropriate 
' topic; past topics have indudea rfimole'sens- 
- ingof snotv, aspects Of sea ke, sqow measure-. 

ment systems, biological, roles of spow airtd • 
i ice, hydrok)gic hsfiecw of snpty, and shdur 
r loading, 1 aijiortjjr others, poster sessions ynl) i, • . 


^ HORTON * 
RESEARCH ORANT 
PROPOSALS SOUGHT 

The American Geophysical Union Is 
seeking proposals for the award of the 1985 
Horton Research Granl. The deadline Is 
March 1, 1985. The granl will be In supper! 
of a research project In hydrology and/or 
wafer resources by a PH.D. candidate In an 
Amerlccn Institution of higher education. 
Proposals may be fn hydrology (Including 
Hs physical, chemical or biological 
aspects) or In fhe water resources policy 
sciences (including economics, systems 
analysis, sociology and law). 

Selection will be made by a committee 
of AGU*s Hydrology Section. The award In 
frie amount of $7.500 will be made directly 
to Ihe winner during Ihe 1985 AGU Spring 
Meeting, 

For a detailed description of the grant 
and a guide for proposers, write to: 

Horton Research Granl . 

• American Geophysical Union 
2000 Florida Avenue, N.W. 

Washington, DC 20009 
202/462-6903 

j * . Dl ADLINBt MARCH i, 4996 


also be featured- In addition lo ihe general . ' V . 
sessions there will be special sessions op snow 
. and :iee research and applications in Quebec 
and on wow arid jee hydrology. .. 

. Suidtfu participation i? encouraged. Stu- ’ ;; 

dents who wish submit a paper to the an* 
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nual Eastern Snow Con le rente Student Paper 
Contest (wit It a prize uf SI 00 and up to 3350 
in expenses to attend the conference) slum Id 
contact Don Taylor, Chairman, Rescan li 
Committee ESC, National Research Council 
Canada, M-20, Montreal Road, Ottawa, kl A 
0R6, Canada. 

Radiocarbon Conference 

June 24—28, 1985 Kith International Ra- 
diocarbon Conference, Trondheim, Norway. 
(I2lh Inter national Radiocarbon Conference, 
Attn: Pat Ueland, Studies and Academic Ad- 
ministration, Norwegian Institute oi' Technol- 
ogy, N-7QS4 Trondheim — NTH, Norway.) 

The deadline Tor the submission of ab- 
stracts is January I, 1985. 

The aim of the conference is to bring to- 
gether researchers from various fields with a 
common interest in H C, Among (he major 
topics Tor discussion will be the possible 
causes of 1 ’C variations in the past, the con- 
tribution of H C to knowledge of the carbon 
cycle in nature, the Latest developments in ac- 
celeratoi mass spectrometry and mini gas 
counters for dating very small samples, the 
possible sources of error that influence vari- 
ous sample materials, and ways of handling 
the great number of dates in dam bases. 
There will also be several overview talks un 
various disciplines. 

Crustal Extension 

October 10-12, 1985 Conference on Heat 
and Detachment in Crustal Extension on 
Continents anil Planets, Sctlunn, Ariz. Spon- 
sors: Lunar and Planetary Institute, USGS, 
tJSA. (Pam Jones l.PI Projects Oil ice.. Lunar 
and Planetary Institute, 3303 NASA Road I , 
Houston, TX 7 TOSH; tel.: 7l3-lHtt-2 150.) 

The abstract deadline is April 29, 1985. 

The conference is aimed at exploring [he 
role uf thermal and mechanical crustal de- 
coupling in controlling the tectonic style of 
extension on terrestrial continents and solar 
planets, using field and laboratory data us 
well as modeling consul era linns. 

Ai tendance is limited to 75 people: poten- 
tial participants should contact l.PI us soon as 
possible for inclusion on die mailing list. 


Meeting Report 

Crustal 
Observations 
Through Drilling 

T he use of the drill to probe the earth's 
cnist, ill i veil by primarily economic incen- 
tives. has come a long way since the first nil 
well at Titusville. Penn., begun producing 
from a dcpdi uf 21 in in 1859. Wells have 
now been drilled to depths of over 1 2 km (in 
the Kola Peninsula of the Soviet Union), in 
rocks where the pressure of pore fluid equals 
the weight or die entire overburden, in rucks 
at tenqierauires exceeding 400°C, ami even 
in molten basalt in Hawaiian pit craters 
flooded by recent lava flows. To compensate 
for the hostility of such environmental ex- 
tremes, drilling for resources has become one 
uf the most robust of inudcm technologies. 

In the late ID6(Ts, when the ocean floors 
were hypothesized to have originated at the 
midocean ridges and to be consumed at the 
deep trenches, drilling proved to be the ulti- 
mate test of the revolutionary theory of plate 
tectonics. Now, earth scientists, confronted by 
problems of the evolution or the continents 
and physicochemical processes currently ac- 
tive in shaping them, have begun using drill- 
ing as one or die most valuable of experimen- 
tal tools in understanding the continental 
lithosphere. 

The [uiernaikmal Syni|Kisiuin oil Observa- 
tion of the CIoniiiicm.il Crust Through Drill- 
ing. held May 20-23. 1984, in Tarrytown, N. 
Y„ was organized by the U,S. Department or 
Energy (DOE), the National Science Foinida- 
tiun (NSF). and die U.S. Geological Suivcy 
(USDS) with several questions in mind. First, 
what sire the major scientific prublems that 
require drilling to provide the necessary ob- 
scn.iiiuns and what results have already Itcen 
achieved? Second, what arc the current possi- 
bilities and limitations of drilling and log- 
ging? Finally, what have other nations accom- 
plished, and huw do wc go about construct- 
ing a [imiunul program thaL most cf I ideally 
uses the icsourccs and expertise available 
from the U.S. oil inclusliy? 

The sessions occupied 4V4 days, beginning 
with a review of national scientific drilling 
programs and concluding with a session In- 
volving participants from die oil industry who 
discussed the advantages of drilling scientific 
holes and the role of industrial scientists in a 
national scientific drilling program. The sym- 
posium organizing committee consisted of 
Barry Raleigh (chairman), Uminnt-Doherty 
Geological Observatory of Columbia Univer- 
sity; Robert S. Andrews, National Research 
Council; Jolin F. Hermance, Brown Universi- 
ty; Wiliam G. Luih, Sandia National Labora- 
tories; Edward Sctireiber, Queens College of 
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the (Sly University of New York; Francis 0. 
Sielili, University uf O Malinina; Samuel G. 
Varnado, NL Speny-Siin; Helmut Vidal, 
ilayerist-lics Gcnlogisches Landestuni; and 
Maik D. Zoback, USDS. 

There are currently clfons in West Germa- 
ny, France. Belgium, Japan, die United King- 
dnm, Canada, Austria, and Sweden involving 
drilling fiir scientific purposes. Although for 
siimc countries the incentive may ultimately 
be economic in motive (e.g.. coal in Belgium, 
nil in Austria), most of these programs arc 
designed to extract information on the struc- 
ture, coin position, and physical and chemical 
properties of the crusL. The Soviet Union op- 
erates the most ambitious program of scien- 
tific drilling, having reached 12 km depth in 
ancient crystalline basement and 8.5 km into 
a sedimentary basin. Other deep holes are be- 
ing planned while the first ones are still being 
drilled. 

Despite the differences in objectives, both 
planned efforts and active programs in all die 
countries have in common a sequence of 
events beginning with selection of scientific 
priorities. Geophysical and geological surveys 
designed to elucidate the geologic and ther- 
mal structure, leading ultimately to the choice 
of a drilling site, arc followed by some rela- 
tively shallow drill holes of 1-2 km. Drilling is 
the culmination or a sequence of events lead- 
ing to a geological evaluation of the most 
promising site based on criteria, which, in ad- 
dition to die above, include a well-designed 
drilling plan. 

The symposium was organized at a fortu- 
itous time. It was clear that scientists world- 
wide have.* come in a muarkiihly congruent 
decision, quite independently, (lint pencil ut- 
ing the conlinems by direct sampling through 
drilling is the necessary next step to under- 
standing the evolution of the eai lb. 

The conferees pointed out some of the 
must interesting problems for which drilling 
could provide the answers. Scientists are now 
developing models of liydrot hcrmal circula- 
tion and ore deposition that can he tested 
with information obtainable only front depth 
in active or fossil systems (R. Fournier, 

USGS; Jim Fidel, Coastal Mining). Convective 
ciicitiaiiuii driven by heat derived from mag- 
malic intrusions is a vast and lascinuling 
chemical processing system. The develop- 
ment or tlie cionnmknlly interesting hy-pnid- 
iicis, bodies of me, and geothermal resources 
depend on the form that convection cells 
take, which in turn depends on such issues as 
the salinity of brines, fracture permeability, 
ami l lie storage capacity of the rock matrix. 
Drilling wells of moderate depth in a lew ac- 
tive silicic volcanic centers, such as the ones 
located at Yellnii'stuue, the Imperial Valiev. 
Long Valley, or the Valles Caldera, would 
provide extraordinarily useful in fori nation 
concerning the chemistry and the thermal 
and mass transfer mechanisms in convective 
Imhothcnnal systems. 

John Riitullc of Sand in and Alan Rvall of 
the University of Nevada gave an excellent 
example of the use of data from surface mea- 
surements obtained front seismic arrays and 
from geodetic leveling and trilaieration at 
Long Valley. Calif, for modeling the location 
and motion of magma intrusion into the up- 
per crust. Even a few holes to rather modest 
depth would sene to fix some of the parame- 
ters, such as stress, needed to constrain the 
models. 

Bodies or ore, now parts of fossil hydro- 
thermal systems, may yield some of the data 
itmdameninl to modeling such systems, pro- 
vided that drilling to the roots of the hydro- 
thermal convection cells can be conducted. 
Studies by Craig Betlikc and others at the 
USGS of the Creede epithermal Ag-Pb-Zn, 

Cu ore district in Colorado have shown that 
the ores were deposited at the contact of sur- 
face waters with an underlying hot conceding 
brine. However, the source of heat, salinity of 
the fluid, and the concentration of sulfur and 
metals have not been investigated, and scien- 
tific drilling is required to reach rite root 
zone in order to study these factors. 

The deep structure or the continents, par- 
ticularly in the mobile belts, lias been investi- 
gated sufficiently in certain areas so that drill- 
ing is now needed to test tlte geological re- 
constructions. Several targets seem to be most 
attractive for drilling. The southern Appala- 
chians, described by Robert Hatcher of tlte 
University of South Carolina, arc the possible 
locus of at least two cycles of continental rift- 
ing mid collision, which appear to have 
expression in seismic sections of very exten- 
sive, low-angle thrusting of crystalline rocks 
over Paleozoic sedimentary and metasedi- 
mentary rocks. To penetrate through to the 
aulochthomms rocks requires drilling, jrcr- 
Itaps to dentils of 10 km. I lowcvcr, a drilling 
expert at the conference, Frank Scliuli 
(ARCO), was not daunted by die depth, given 
the rather benign environment expected. 
Other seismic reflection profiles in the west- 
ern United States iudiente low-, ingle thrust- 
ing. perhaps currently active, where drilling 
i night lead to measurements of the properties 
winch mnke such paradoxical structures pos- 
sible. A word of caution about the interpreta- 
tion of strong low-angle reflectors was sound- 
ed by George Thompson of Sianford Univer- 
sity. A deop hole drilled For oil exploration 
through such a reflector in saulhprn Arizona 
found a zone of apparent movenlemwith 
granite both above and below the presumed ; 
■ overthrusl. 
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Berkner Memberships 

FreeMemberships for Scientists in Countries 
of Developing Geophysics 

Free membership for three years is being offered to scientists who have 
little or no access to AGU publications. Applicants may nol be current 
members of AGU and must be at institutions where there is no more 
than one AGU member. 

This program is a living memorial to Lloytl Berkner, whose devotion to 
the encouragement of young scientists and stimulation of international 
activities will long be remembered. 

AGU members are encouraged to send names and addresses of such 
individuals to AGU so that applications and details can be forwarded. 
Applications and further details are available from: 

Member Programs Department 

American Geophysical Union 

2000 Florida Avenue, N.W. 

Washington, D. C. 20009 
U.S.A. 

Call 202-462-6903 in the U.S. 
or use Western Union Telex 710-822-9300. 


Mark Zoback of the USGS (now at Stan- 
ford University) emphasized the paradoxical 
contrast between geophysical observations 
which suggest that earthquakes occur at low 
shear stress while the laboratory estimates 
from ruck mechanic measurements suggest 
that much higher stresses should be required. 
Zoback has accumulated measurements of 
stress at less than I km depth which agree 
with the laboratory data but do not resolve 
the problem, Tlte nature of the preen n li- 
quate failure process is poorly understood 
I iconise of the absence of direct observation 
front bypocential depths of the observations 
of stress, pore lluid pressure, permeability, 
etc., critical to understanding the phenome- 
non. 

In summary, the scientific objectives for 
drilling fall into two general categories. The 
first is that or reconstructing the petrologic 
and tectonic history of the continental trust. 
Results already obtained from basement sam- 
ples obtained by M. E. Bickford and \V. R. 

Van Si In mis of the University of Kansas 
front nil well drilling are beginning to extend 
am knowledge of tlic age and distribution of 
igneous activity of the ancient basement of 
the midcontincnl. Lee Silver (Caltech) finds 
correlative Proterozoic ages of basement in 
California. However, better areal distribution 
than that currently available is needed. The 
oldest rucks ol the continent exposed in Min- 
nesota and Canada are also desirable targets 
for deep drilling to sample the deepest and 
oldest regions of the crust. 

The second general category is (lie investi- 
gation of active processes, such as faulting, 
volcanism, rifting, inciamorphisiu. and ore 
deposition. The array or physicochemical pa- 
rameters needed to test existing models and 
the exploration necessary even to const run 
adequate models of these processes is not 
measurable from the surface. Inferences as to 
temperature, elastic properties, density, nod 
electrical conductivity at depth are model de- 
pendent, and surface measurements lack the 
required resolution beyond the uppermost 
few kilometers of depth. It must be empha- 
sized that the state of stress, the hydraulic 
diffusivhy and storage capacity, the thermal 
difTusivity, pore fluid chemistry and pi enure, 
the bulk, chemistry and phase composition of 
the rocks, their isotopic constitution and age, 
the state of fracturing, and the details of the 
elastic properties, density, temperature, and 
electromagnetic properties can only be mea- 
sured in situ at depth and require drilling. It 
is a triumph of the earth sciences that so 
much has been inferred about the crust from 
the meager surface information available. 

A substantial pai l of the symposium dealt 
with the issues of bow to measure the rele- 
vant parameters down hole, particularly 
where high temperatures render convention- 
al technology unsuitable. Logging technology 
is quite advanced, although the requirements 
ora scientific drilling program are such that 
coring is required extensively. In deeper 
holes in hard rock, however, coring may be 
difficult and result in low recovery. Research 
on dulling, coring, and logging tools for hard 
lock scientific dulling is underway in indus- 
trial and government laboratories. Hieh-iem- 
pcrature (>S00*C) logging is also a major re- 
search and development effort of the DOE 
Where core recovery is incomplete because of 
technical difficulty or high cost, there is tea- 

S' 8 '™. ll “ lo 88? n S «„ 

be used to fill m the gaps in information. 
Measurement of stress, fracture density, fluid 
5™'- “• d Permeability have been con- . 

m bo J' eho,es at moderate depths blit 
ecome much more difficult in high-tCmpera- 

eres^ in^ US A ? mos in 

' Kh\ y of Seothernial power ' . 

S 1)91 dry rock. reported on .significant im- 
provements in thk technology -for higher 
■ ; temperature, regimes. 'V - : - 


Gary Olilncft and Jclf Daniels uf the 
USGS, Roger Anderson of La niniii- Doherty, 
and Mark Mathews of Los Alamos made a 
strung case that most of the relevant physical 
properties can be measured through in situ 
measurements as well as or belter than imm 
cure. New techniques arc being developed to 
permit more complete iniiicrulogic and geo- 
chemical inlVirmatioti to lie determined, al- 
though coring or sampling is still essential to 
allow for stall critical iiicumiici licit it as hulk 
composition, radiometric ages, isotopic consti- 
tution, mineralogy, and also detailed geologi- 
cal information. 

A considerable amount uf sc icniihc. drilling 
has been under wav in the United States. Ice- 
land. Belgium, and ol rourte, in the deep 
oceans through lliejuiiu Oceanographic In- 
stitutions for Deep hart It Sampling (JDIDKS) 
deep sea drilling picigiain. Although in the 
United States a lew boles ol opp«mumiv, 
drilled for other puipoNc.t. have made possi- 
ble relatively inexpensive add-on experimen- 
tation by groups ol i n vest ig;i mis, such holes 
cannot lie exploited Hilly because n1 problems 
ul liming, less titan optimum Inraiicui. m 
depth 'and mhci impedimenta. Grot henna! 
drilling in Ireland, ret hii ted upon liy litgvar 
Fridleilsson, has provided a scientific bonan- 
za because of close coordination between the 
scientists ami those (hilling the holes. Similar- 
ly, in tiie program to test the feasibility of ex- 
tracting thermal cneigy It ran hot dry rock at 
the law Alamos National hihoiatray, drilling 
has been closely tied to the needs of the sci- 
entists. John Rowley of l.os Alamos described 
the remarkably .successful elfcirts to drill and 
conduct down hole measurements in the deep 
and hostile i-iivironmciil of the hot Kenton 
Hill granite. 

On Gy pi us, where a slab uf in entile nu*l 
and upper mantle (ophiolite sequence) ol is- 
land air affinity hits been thrust onto the is- 
land. drilling has been conducted by a multi- 
national gromi with the goal ol providing a 
complete seel urn through the-onhiollie. I’mtl 
Robinson of DallioiiMi- University made the 
important point that the nearly complete core 
recovery made possible a detailed description 
of the structure, stratigraphy, and petrologic 
variability that would nol have been possible 
from any aniotnu of field work alone. 

Ross Heath of the University of Washing- 
ton reviewed the remarkably successful Dee]) 
Sea Drilling Program. Recovery and preser- 
vation of the core has been one of the princi- 
pal reasons for the program's success. Palcu- 
ccanography, lor example, is a new scientific 
offshoot of the drilling program which would 
have been impossible without nearly complete 
core recovery. 

Sedimentary basins have been extensively 
drilled for commercial ventures, and conse- 
quently, the most subsurface data is available 
for this major structural feature of the conu- 
nenl. Nonetheless, commercial wells have 
been drilled with neither the minimum 
amount of core recovery required for scien- 
tific investigations, nor (he full array of mea- 
surements downhole to constrain theoreucal 
basin models. Downhole gravity, Lempers- • 
ture, and thermal conductivity would be most 
useful in certain basins. At the close of the 
meeting, an open discussion on the Interac- 
tion of oil industry scientists and engineers 
with academic ana government scientists In a 
scientific drilling program led to several- inv- 
ponam points, including especially (1) M ie : ■ 

importance of obtaining' as ni itch information 
as possible from industry and other ?ources • 
before drilling and (2) that the thorough qe- . 
sign of a hole, particularly a deep well, i* «• 
Costly but necessary preliminary t6 drill f n 8' ; . . 

The djl industry participants agreed that a •. 

well-planned scientific drilling prqgWh ^ 
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step Ira tiu' «--»i ill m inn cs <-\i<iti <1 

syinpo'imn. Mir \viii|Mi\iiim. in im-in^ |,„ 
gctin-i tliMM-wlin h.i\r all caili iMinn! imu h 
expel mu <* in dulling, uith the si initiMs win, 
need tin* data limn tiie hum's thiiil iliiiii-ii- 
siiin, U.IS the III si ill III). it Miiisl In- a Si-)||-Mit 
dialogue*. I lie existing II I lumlngx n| siiiI.hi- 
I'&plmaiimi tit tiling and cluwhltidi- iiiimmih . 
met its i an be In might in lu-ai rat si -u-i.il r\. 
tremi-h iiii|inil.mi Mteniitir pinMeiiis uiihmii 
null It atlililiim.il (‘iigllicmug icmmhIi and 
dcreloptnein. Wlirir irni|M-i. nines ,n ( < n, (H |. 
irate (-.USD 'll) and t lie u« ks cm i hiii tried 
arc reasonably stable iiii-ihaiiiiaih. niixlci.ilc 
to 1 1 cep holes ran pi ■ wide liiiul.imrm.tlli j Ml . 
putt. mi ol wr i v-utimis on the evolution ol ihe 

miM and the [inn esses that have sliaped the 
coni inrun. There .tie. Itowevei. needs (m 
new lei hnotogii al atlvames in lining, log- 
ging. anil drilling in hostile emit rai- 

ments. flie iiiiiinenlitm n| the I MIL naliimal 
luhumimirs in sin h lei hnnlogn al tlrvrlitji- 
litem needs to lie Misuiurri il wc air to ad- 
dress the impoi miii si irittiln | uni denis uf tin- 
tiatme ol at live Indiralierinal sv stems, nieta- 
ni(n|>hism and ore deposit ion. With the evi- 
dent willing tiiopeialioii id the pell oleum in- 
dustry and ni ji la nii si ieulisis, the l)t )E, 

NSF, and UStiS. ,t n.tiion.il progiain ol imui. 
ncninl scieuiilic tliillitig appeals to he moving 
forward. 

Thu mrrling ir/unt »•«» i.>iitiUiuh<l l>\ Bal i y 
Ralcigit. / MiHunt-I hihn l\ (iniluginil f Il'M tvttttii] 

if Cahtwhui A’.ir y,i»/t. 


Geophysical Year 


A dale at the end ol an entrv indicates the 
issue uf Em in which a lull meeting nrirmui Ye- 
meni was run. 

A list of abbreviations used in rite Genplnv- 
ical Year calendar appeals at the end of the 
calendar. 


Future AGU Meetings: 

FaO Meetings 

l)et. 9-1.1, !*«".. S.in I- 1 .in, i« M. ( jIiIihiiu 
t.wUiilih itu, mitt \i fill mlii / u.v ( i 

Dec. 8—12. 1‘iHii. s.in hi.iiHisin, i j|i|nini.i 
Spring Meetings 

27-11. I'.Wi. Il.iliniino-. MaiiLiinl 

(M'llitiih ,lu, un t\ Al.ii.ii i'CV' i 

Mat 19-21. I'Wti. H.iliniMue. Maivl.mil 
Regional Meetings 

From Range It llulixlogi ll.ns 

April W - jH. 198:.. Ki.n <..>llins. do 

M/<Wi.ii/i Jh, y.uiH.ii, ; /■. . •r-n,n' 
iliolngixh; i i bill, n\ /V, )'/,VS f.,1 Hint, HIM 

Chapman Conferences 

S>*lut Wiinl-Mugiii'ioM^iete I aniiiliini 
rein it'll y 12-1 i. HIM?,. I'.is.kIi-ii.i. 

l«m Aiieli'iaiiiin ill dll' lonosplicir ;nnl Magne- 

toq.lieie. Ji I«w;.. tins fiii- 

WIlH. 

Magiietniail I'Iivx'hs, Ou.iIki 2H-1I. MIHS. |.,m- 

ivl. Mai viand. 
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1984 

1 . 1'««'I iMl jniial Ghent kill (VmireH 
•'I I at lln Iliniii Soi In ies. Ilnnnlulii, I Inwall. 
pI'oiiM'is: AGS, Cliemit al liniimir ol Canada, 
vnu-nik al .SiNtny »| Iuimii. (BAG CIIKM ’H-l. 
ii l r s aiM * • *' visional Aillvitlcs Detit., AGS, 

lei.: 2(12-872-11911; PAG GlIFkl -HI, Chridlinl 
uiMltiiic ul G;umil;i, 1.11 Slain Si., Suite iNM, 
K "' MU. I'.annda; id.: «I3- 
WJJ-BtWli I'AG CIIKM -HI, Ght-mk.il Sodcly 

nj JaiKtri, J-/), Uilmdu-ku, 

is tii u-.* ■ -lap.iN ; tel.; (fl-SiK-lilfil.) (Sept. 

Tectonic Studies (•lotiii IStli An- 
•«. Meeting, Swansea, l'.K. Snnn- 

,|'f 'raiser sity Gollege or Swansea. (Bit lmrd 
e^., ■ ” p l| l : *>f (ienlogy, University College, 
iftw.M? W'P. United Knigilom.) 

a .1 .‘'‘’urlh liitermilinmil Gwileicnce 
Nuinorlcnl Modeling, ‘1 'mi tan. 
laTrk': Wan H> S* lionl of r.ngineei ing, 

1985 

Lr ,n,cn ." li " OHl tialfcrence on Inlcr- 
ralonnation and Processing Systems for 


Mi ill-] 5 ] 
•’iMifiTime 


Omn.ngr.pky 
HiiKirt, 1 nsmanta. Convenor: 7 


• u>i„j ,, '-‘winrnw on So I nr 

inglnn. TK. 20009.) 1 ' Wa » h ‘ 

: bJ- 7 ~- H> Second Symposium on Industrial 

Keb. -0-22 XVnrkshpp un ODP Drilling in ih c 
Niiidteasi Pacific, SeruUc, Wash. Sponsor: In 
leriiJtional Niinhcast httific Activujes Con- 
'ortnim (INPAC). (hull Inhnson "&2W 


SI? h 1 "!!' ''r 1 ' A, ."" la l inference and Trade 
Jinn;. San Kraiichw, Calif (Intcrnaiional 

. STEf Sml.*”'’ 1 ' 1 P ' °- “ M mi ■ F '“- 

Feb. 2IS-27 Solar Photovoltaic Systems: To- 
't'ys U-flinut'.gy and Applicants, Honolulu, 
a san. Sjxmsor: Department of Engineering 
.uni Applied Sctcnre. University of Wiscon- 8 
yn-Utcnsain. (Don Schramm or Linda 

of Enrineeringand Ap- 
)>hc , l Scicntc Uiuv. ul \VTjconsin-Ex tension, 

tliw-Als™ 1 ; 6 SlM Mad,son ' W 5m6 - ,e| .: 

Keh. -T--2K Second Hydrology Symposium on 
Surface Coal Mining in the Northern Great 
I lams, Gillcde. Wyo. Sponsor: Cilleue Area 
Grmtmlwaicr Monitoring Organiwtkm. (Ron 
I Jiutcrs, L'arier Minttig Company, P. O. Box 
ll't 7. Gillette. WV 82716; tel.: 307-082-888 1 ) 
(July 24, lyH.f> 

Martli -t-y Extraterrestrial Physics and Sym- 
posium on Active Experiments in Space, Mu- 
nich. Federal Republic of Germany. Sponsors: 
German Pin steal Society, Gcrntan Geophysical 
S'xictv, European Geophysical Society, (t. 
Kepplcr. Max-PI, ii, it-lnsiMut ftir Aeronomic, 
Posdach 2U, D U | ( Katlenburg-Undau 3, 
Federal Republic oV Germany or H.SnfTc). In- 
rauil lilr AllgciiMinc und Arigewaitdic Geo- 
I'hvsik der L'liivcrsitlt, Thcresianstr.issc •( I. 

I )-8t Kill. Mum.lien 2. Federal Republic of Gcr- 
IIUIIV.I 

Manh I ll— I j American Society of Photogram- 


nons of Science and Technology , Yellowknife 
Nonhmt Territories, (jnadaj OrSSS 

SSon w l . ,0n p {' OI P mi,lce - Inicrnacional 
SVrte PoWusion Research ami Gon- 
Nauonal Research 

J2? Can ^a. Montreal R.jad Ul»ra- 

mijnim?!? i K In Canada; lcl -: 613- 

a -rs. . 'July io. tsfut.) 

April 30-May I ^Symposium on Watershed 

Oenvcr. Colo. Sponsor: MOL 
L« “ J ,w C , ,, 0 Pr ”" ,enl ' C-nnsul- 

!&?• Fo'.caa^co 

“SdSHIE" Alteration 

SJ Sj ui rm “ 1 l B 0 r,ae Chemistry, Process- 
lug, and Mineral Recovery, Palm Springs. 
CaJif. Sponsor: Geoihcrmal Resources (foui.- 
i I n ^ n Ma, 1 a J E < ^ c °' hc . rmal Resources Goun- 

;i r 9it7 5 sSi ■ 

V*. |n, ernaiional Sypasium on Tropical 
Hydrology San Juan, Puerto Rico. Organizer: 
Amencui Uater Resources Associaiion. iFer- 

»RD. GPO Bus 4424, San ]u:in PR 00936- 

tel: 809.783-4660.) (On. I6^&> ' 

May 6-10 Symposium on Vertical Motion in 
the Equatorial Upper Ocean and its Effects 
on living Resources and the Atraoaphere. 
Pans, France. Sponsors: Scientific Commiltee 
on Oceanic Research. UNESCO. (David Hal- 
pern, MM A PMEL. 760(1 Sand Point Way. 

N. E.. Seattle, WA 981 15.) 

May fr-1 1 lusiiluie on lake Superior Geoloey, 
henora. Canada. (C. E. Blackburn. ILSC. Con- 
tcrenre Chairman, Resident Ccologui, Minis- 
uv of N atural Resources. 80S Rubcrnon St., 
TO Bov 5080. Kcnora, Onl. P9N 3X9 Cana- 
da; tel- 8U7 -168-9841.) 

May 7-10 Symposium on Arctic Rifting 
Styles: Slruciurc, Calgary. Albcria. Cm; ada. 
fponwrt International Lithosphere Program. 


tiohnW.Pierce. Pciro-tianada Rcsnnrccs. P(') 
Box 284-1. Calgary. Albena T2P 3E3. Cana- 
da.) 

Slav 7—10 t:sEG-Ct;U National (amveminn— 
Geophysics: The Facts ol Fan lit, Calgary, 
Canada. Spnnsqrs: Canadian .Society uf Fxplu- 
rau.on Gfttphysicisu, t^inailiun Gc-jplivjii.il 
Union. (Graham Millington, C;m.i(li;«n Suiieri- 
or Oil (si., 3 Calgary I'L, .135 -lilt Avc. S\V, 
Calgarv. Ahem T 2PUH9, CanaiLi: u-l.: |ti3- 
207-1883 ot John I'rirvc, IViro-Canail.t. 1*0 
Box 2844. laO Gih Avc. S\V, Galearv, Allicna 
T2P3F.3. Canada; tel.: -HXl-2 l JA-3Ul r i.i 

May 13-17 1 7ili [nlcrn.ititnial Isc-gi- ColliHiui- 
nm on Oiean Fbdrotlvnainks: Draatnic Bio- 
logical Processes al Marine Physical Inter- 
fincca, LiC^gc. Belgium, ij.uques C. |. Niluml. 
Moddenntiiiiniciit, Untu-rsiii of (.itge. B5, 
Sart ‘I liman, B-40III), Liege, lielunnii.l 

May 13-18 1 liinIJECSS Qapan and East Chi- 
na Seas Study) Workshop. I diktiljj I'niv., Ja- 


vr** - "Msayras s, 

in t"ffi?i < ESh r* s ^ ,n,u " : i i, i Kin Marinc Scir " ic 

f ii tav V \ ‘ur^ cl 7 m3-t4 i? 79 , " Vcch.i.d.iav ( Inner, I >rean. .graphical V., ie 

.. .I. I i 1 __v C-, '. ,f laiwn. Jai'anesc-Ficn. It (hi'aimurai.liici 


I). 1.. (Willaid A. Kitncis. 44 15 Jensen PL, 
Fairt.iv, VA 22U32; tel.: 7U3-425-879n.j 
M.ovlt 1 1-1.1 I t'uli Lunar and Planetary Sci- 
ence Conference. Houston. Te.v. Sjwmors: 
L'im.ii ami llanrtaii liisiiune. At it. NASA 
lohiivni Sh.kc- l.L-ntci. Division tor J'ljuciait 
vieme* <»f tin- Aincikan AMruiiniiiii.al Socic- 
l>. Mueonttcjl Society. (I'.inn-I.i juiics. 

( tirili-Tiiici- Adimm-iiji'T. I.uiiai ami' Plane- 
tan ItiMiiuu-. :t;tt);t NASA Rnail l. Houshhi. 

I X 77»:at. III.: 713 IM.-2r.il l 
Man h 18-21 Inn ( niilerriHi- ..n In- 


tegral Methods in Science and Engineering. 

Ailmgiiiii. I ex SiKUiMri : Univ. ofTexai at 
Arlington. (F'icil ft. Payne. A.F.. Dept.. Univ. 
ul Ti'Vjs-Ailiogton. 7wl!l; id.; 81 »-273- 


Pofirfifl 61 ! - SchifTmHii, SES Inc.. 

joa-fe;.®.) pr,n8field ' VA 22,5Z; lcL: 

1 7lh ’ L merna,ion a | Congress on Hy- 
Sgwlowof Roclw of Low Permeability . f 
of s P° n5 °rs: International Assoc. 

I^.^™X™Joriils, AGU. (E. S. Simnson. 
Co|ul°* r L^ r °i°g) r and Water Resources, 
TnrJ?» °F-r58L necr i ,, 8< Univ. of Arizona, ■ 




j active Lri n crn . ,l,onQ l Conference on Inte^ 
u^L in . lorm »lwn and Processing Systems for 
^ 'O^Wapby. ana Hydrology, 
Sponsor: AMS. (6. Stanley 
H426 , Br?L C< iii 0 Ah e CaordinBlor, 

) e ik kc * Sulle 300- Roekvlljc, . 
1^20852; tel.; 301-443-8704.) (Aug. M,. . 

C Cro*I7i vJ” lcrnRl l°nal Symposium on Reeen^ ' ■ 

• | 0 .^ ra «‘ v Maracaibo, Venezuela. . 

i S2f* reirer, 5^ on' Water Re- 1 

spr: Unito55f rc -rt' c * lle '7 ChtterjMcl. SpOn-^ . : ■ 


•:r :i 


2H7-I 1 1 fill*- 24 I'W I 1 

Ajuil I-' Wot kd)..|i >.ri the- Gi.rrcuMin ui Pre- 
cipilalion Measurements. Zn licit. Organizers: 
Swiw l i tlf. r.il I inr imu- uf Technulngy, Inier- 
■l.itinnal Avmn i.iiimi n| Hyilrolngicjl Sciences, 
Wui hi Mi-n-nriilogii.il tlrg.miz.inon. tlloris 
Si- vi tik. II virology Sea in it, l)c|i.irimcni of 
( ii-iiui ,« i>|iy l-.' 111. WinieilurcrstrHuc 190. 

81157 Ztlrith. SwilzcilantL) (Nov. 27. It»84) 

A] nil l—l European Union of Geosciences Hi- 
i , niii.il Meeting, .Stiashotirg, France. (Organiz- 
ing ( miiiniiu-c, Dept; of Earth Sciences. Univ. 
ol Cambridge, Downing Si., Cambridge CU2 
3KO. l'.K.) 

Apiil 1-l-I'J GSA Penn.isc Conference on Geo* 
nmiphic and Siniiiemphlc Indicators of Neo- 
gcnc-Qualcriiary Cllmalle Change in Arid 
and Sent ia rid Environments. Like Havasu 
City, Ariz. Conveners: John Dohrctiwend, 
USGS: Sieve Wells and l.es McFaddou, Univ. 
of New Mexic u. (John Duhrcmrend. USGS. 
Mnil Slop U-l I, MB MidtUcfield Rd.. Menlo 
Park, CA 1H025.I , , „ , 

Ajirll 15-17 80th Annual Meeting of die Self- 
uiologlrnl Society of America, Austin, Tex. 
(2ll2l”Tciegi.i|ili Avc-, Berkeley, CIA 94704; 
id.! *|l5-8-18-(ii)5-l.) 

April 15-19 First International Symposium on 
Precise Positioning with the Globsl Position- 
ing System, Ruckvnk, Mtl. Sponsors: IAG, 
1UCG. Defense Manpiog Ageno-, NOAA. 
(Positioning with GP5-I9 o 3. white Flint Mail, 
Post Office Box 2095. Kensington, MD 
20805.) , 

April 15-19 Second International Symposium 
on Analytical Chemistry in the Exploration, 
Mining, and Processing or Materials. Pretoria, 
.South Africa. Sponsor: International Umon ol 
Pure and Applied Chentistre. fThe arnipo- : 
siiun Secretariat S.328. CSlft. Box 305, Pre- 
toria, 0001 South A flica.) 

April 1 G-I8 Fifth Annual AOU Front Range 
OUBranch Hydrology Days, Fort Collins, Colo. 
«SO(H.J. Morcl-Scyioux, Dept- of Civil Engineer, 
ing. Colorado State Univ . Fort i Colbis. CO 
80528; wL; 303-49 1 -5448 or 8540.) (July 
1984 ) 

April 18-20 Continent*! Exlen*lonal Tecton- 
lea, Durham, E ngland- SponsorG^opcal 

Society. (J. F. Dewey, 0rp«- Scl " 
cnccs/Durham University, Durham DH1 

Aprt E i9 En ?ithoi)robe Pltase I, Vancouver Is- 
land, Subducdon and Accretion p ™“***?' . . 
Victoria, B. C.; Canada- Sponsors: Geological • 
Assoc, of Canada, CanKUtn Gcophywral- 
Union. (E- firing, Pactfic irfo*dr nt * Ckj^jo, 
MOO, Sidney, B. C. V8L 4B2. Canatht. or - 
R. Clowes. Geophysics and Astronomy, Univ. 
of British Columbia, Vancouver, B.C. VflT • • 

Anifl' SMB^Tifiird International Sjnnposiuni 

. ^n^Mall.p/ n OiBok A Kensington. MD 
• Apri®jf! Seventh Annual GeodynBmlc* Re- , 
lion: Characteristic*! 

■ • i««> emiMn Tex. Sponsors: Texas A&M ( 

'■ ■ 

, ■ ' : .i 


.J.''. .i. Xh 1 - .;f ,i \ • 'j ' L j, 

' b ■■•Ji « H:.- I- -vi ' ‘ ; • 


TcchiK'liwi (.ciuer, tlrcani>or.(|)hiial Sniieli 
uf Japjii.J.iiiuiic-si'-Ficiiili (xediingrjiiliical 
Sucietv. IT.ik.ivhi Idiivc. Uepi. uf ciie.mi.gra- 
laliv. I «-x:ii A K- M Univ., Cullcge Suimn. I \ 
77843.1 Kid. :ln. I 1 1X4 1 

May 1-1-15 W<u ksli<>|iini Geomagnetism. ( a il- 
licit a.Auvir alia. Spunsiir. S|,ec i.iIim (,1111111 mi 
Solid Faith (»«i|ilnvir( iIil- («■■!■ igk.il s>*i- 
i-U ul Auvr.ili.1. It.. L. Itarimi. Hiurmi ol 
Mnici.il Uc'.wuko. Ft J Box 378. l .iiUn'i i j. 
AC l 2l»UI. Ausli.ili.i nr f. F.. M. l.illri, Kc- 

w.uili id t drill Siicihcs. Ansir.ilian 

Naiimul Univ.. ( jnlu ir.i. ACT 2WHI. Aiisim- 
lia.i 

May 1 9-24 2nd L'.v-Duirli liiierM.iiion.il Sim- 
piisiiun Aerosols, Williamsburg. V.i Organiz- 
es: U S- hirauiiiiK-iii.il Pruictimn Agcm \ . 1 Si 
Duk Lee, U.S. (.nnrdiii.uur. 2nd U.S. Duicli 
Iniernaihirial Sraipnsiuin: Aeiosnk. L' .S Kn- 
vircMinicni.il Pmicciion Ageno (MU-52). Kc- 
search Triangle Pjrl. N(. 2771 l.i 

May 27-31 AGU Spring Meeting. B.ilumoie. 

MMd. (Meetings, A(-L : . SlOt) Florida Ave . N. 

Washington. DC 20009 ; 

May 27-31 Dentin Disiribuiiuii ol ihc Lilho- 

3 there: Malic inn I Dinaimc Models. Zflrich. 

rgznizer: liueriiaiidiul Assuciadoii cil Geod- 
esy. (J. Banhnlomcw. Insiimt ftir Geudasie 
und Phoiogrammciric. HPV G 33, FTH- 
HOnggcrbcrg. 8U93 Zfirich. Swiizerlaml.) 

Mav L'7-June I Fifth International Coral Reef 
Congress, Tahiti. French Polynesia. (Organiz- 
ing Uiinmiltec. Coral Reef Congress. B.P. 562 
Papeete. Tahiti, French Polynesia.) (Oct. 30. 
1984) 


SOP, Ohservaioire dc Meudon. F 92195, Meu- 
don Principal Cedex, France; Tdex: 200 590 
CNET OBs.t (Aug. 9. 1983.) 

June Second Imernutional Conference un Boil 
Dynamics and Earthquake Engineering, on 


board ihc Queen Elizabeth II. Sponsor: Com- 
putational Mechanics Institute. ((:. A. Brebbia. 
Compulation: 1 1 Mechanics lusiiluie. Ashursi 


I j r . . nimiiuu, auimai 

glariS?) A * IWn1, • Souihari, P lon SO-i 2AA En- 

June 3-7 Symposium on .Snochaslic Apiiruach 
10 SubsuriBce Flow. Fnni.utieblcnu, rnnre. 
Sponsors: (,RF.CO Hydrnueologv of tlte Gen* 
{re National dc la Rerhcrctie Kcicntifirtue, Par- 
u School uf Mines. (G. dc Marshy. GRF.GO 
Hydrogcolngic, F.cnic dcs Mines dc Paris, 
Ccnire d’lnformaiiquc (khslngiquc, 35, rue 
Saim-Honore, 7730a Fnnlainebleaii ( Y<lcx, 
France; tel.: 6-122-48-21.) (Oct. 16. It»8-1) 

J M 5 C AGU Chapman Conference on Ion 

ODAcceleratlon in the Ionosphere and Magneto- 

oa sphere, Boston, Muss. (AGU Meetings. 'JhjOO 
Florida Avc., N. W., Washington. DC 20009.) 

J u J> e d-7 Inicmational Cion fere me on Mafic 
Dyke S wanna, Mississauga, Ontario, Canada. 
Sponsors: tUGS (ii>mmnsh>n on Tecionits, 
the International Lithosphere Programme, 
and !he Geological Survey nf Canada. (H. C. 
Halls, Enndalc Campus, univ. nf Toronto, 
Mississauga, Ontario L5L ICO, Canada; tel.: 
416-828-3363.) 

June 6-7 42nd Eastern Snow Conference, 
Montreal, Canada. (Hilda J. Snclling, Pro- 
gram Chairman ESC, Chief, F.ngincerinir Me- 
teorology Section, USA FF.TAC, Scon AFB. IL 
62225.) 

Jnnc 8-12 Third fnteriiatinnal Ci inference un 
Toxic Dlnoflagcllatu, St. Anrliews, New 
Brunswick, Canada. (Alan VW White, llinlugi- 
cal Slat inn, De|iumnem of Fisheries and 
Oceans, Si. Andrews, New Brunswick, Canada 
EOG2XO.) 

June 9-15 IWRA Fifth World Ouigrcii, Brus- 
sels, Belgium. (Firth World Congress un Wa- 
ter Resources, Brussels International Cnnfcr- 
enre (Centre, Parc ties Expositions, Tenlram* 
stelliugsparL, 11-1020 Brussels. Belgium; tel.: 
32-2-478-48-60; lelcx: 23-643.) rVlug. 30, 
1983.) 

Jimir 9-16 52nd Seuicm nf the Permanent. 

( uni mince id ilie Iritenmiinn-al Federal inn ul 
Surveyors (FIG), Katowice. Poland. tKi uni let 
Orgjni/atyiny It: 8.1, u|. Kiissutha 9. PI. -10- 
833 Kaimviic, Pokmil, |'() |(I8.) 

June 12-14 I llih .Annual C.iiiaili.in Meii-010- 
l"gir;il anil Iht'aiiuui.iiiliii Sraieii Congress 
ami A1mu.1l (ienei'jl Nlceimg: Mm Idling in 
Meteorology and Oceanography, Moulieal. 
tOrgiinircis: rj11.11h.1n Meiei9MiIngii-.il .mil 
Jheaiingr.i]ihiL Smiciv. I'l'nlversiir- rfu One. 
I«ce A Mnnire.il. (Jl-.iu-Guv ( uuiiu m KiCluud 
Mulfei. I INI Alexis-Niliiiii lllwl.. 3rd Floor. 
Montreal. Ouel>et, Ganaila H IM 2NH; n-|.: 

5i4-:ti:«-r»]ii.KNcrt 27 . ujs4> 

June lti-21 I hied lniernjiiiHi.il Sviiiiiusiuin 
■ m Analysis id Seism Icily and Seismic Risk, 
Lihlii e, (:/cdi>>sloy.iki.t {/. Sc heiikov.i, Geu- 
iiliviiial Instiiuie, IliKiii II. I >131 Plague -I. 

1 7ei liiisliivakia.) 

June 17-19 Ssiiiimsiiitii un Degradation oF 
Maleriali Due to Acid Rain. Arliiiuiuii. Va. 
Spnisnr: AI..S |)uj>|iiu , ( | lutlioiii.il .iml Fugi- 
iM-enng (ilieinitiis iKuhi ri H.iUir.in. Texas 

hint Mail Sm. Ili-|;i. Anli-li. «■>. MA 

ii-7i '3: u-l. i> 1 7-i iH9- 1 Did ur Nano FIjiIIusL 
At S. I HI Ititli Sr. MV. \V:i%liingli>ii. lit. 
2iin:lti.i 

|une 18-21 Field ( nnlei elite -*l' tin- American 
Gcomorphologic al Field Gruoji, Ah.ii.i. V . 1I1I 
(Auiciic.in Gen 111 1 11 pliulogu.il Fir Id Crimp 
Seirci.111,11. ISepari nu-iii nf l ieulngi .uni C.ru- 
nlnsiis. Umverrav <>l C .iIiIumim. Hvrki ks. 

Bor kele ». t A ti t72«; id : 11 ’■ *» 12-399:1.) 

I'mc -4-J8 (.an 1 Inn Kescart ii t 'i.nlvreiiie un 
Space Plasma Physics I'l.i-un.t 1 1 11 IiiiIi-ii- « ; 
and It' Ki'li' in Sul.tr- In ieiin.il I'hysn *. An 
sbwei. N. H. Sjiuiis'h NASA, i l . J 'ihnimig- 
hani, 1 «nlc 69.1 , NAS.VC'kIiI.inI Spji.c Flight 
Cciirei. (ireeiilH-li. MU 26771: lcl ■ .Ml)- t H- 
5461 ur I'W. Hill. Ili-paiiiueiit t.f Span l*hv»- 
ii.s and Asinuniim. Rice L'nn .. Ilumuui. I N 
772.il: Id: 713 .. 127-8 Hi | yl.'dl; telex. 

556457.1 

June 24-28 12ih Emeni.iiiuiijl Radiocarbon 
Gonferenic, 1 rundheuu. Nor" jv. ilL'ih Inter- 
naiiunat Rad it -car In m (amlereiiic. Alin: P.n 
Ueland. Studies and Aeafk-tnic Atlim nisi ra- 
tion. Nurnegian Instiiuie of Tcchuul-rgv. N- 
7t)34 Trondnciin — N’f H. Norwav.) 

June 26-28 U.S. Svmpusiuiii un Rock Mechan- 
ics, Rapid Cits . S. Dak. Sponsor. South Dak< u.t 
Srlionl of Mines and I cclinologv. (FJecn Ash- 
worth. Chairman, 26ih U.S. Ssriiposiuni on 
Rock Mechanics. De-pi. ul Mining Engineer- 
ing. South Dakota Schnol nf Mines and Teih- 
nologv. Rapid Cue, SD 57701-3995; tel.: 60S- 
394-2344 ) (Aug. M. 1984 J 

July 7-iy Internal iorul Svmptisium on Karat 
Water Resources, Ankara and Antalya, Tur- 
key. Sponsors: Karsi Waicr Kcsuurcei Rc- 

Meetings (coni, on p. 12JS) 


Students 


Tbke Advantage 
of Student "m "T 
Membership IX I 
in the 
American 
Geophysical Union. 


Gents r 


• $7 membership dues 

• special student rates on AGU 
primary journals 

• year’s subscription to Eos 

• a 30% discount on AGU books 
> reduced meeting registration 

■ fees 

• career development \ 


membership in an inter- 
national society which spans 
the full spectrum of the 
geophysical sciences 
low cost group Insurance 
program 

full membership privileges, 
Including the right to hold 
office and Vote 


To receive a membership application for yourself, your colleagues, or your. 1 
students, call 800-424-2488 or (202) 462* 6903. or Wire Western Union Telex 

710-822-9300. 
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Meetings (tom. from />. i2!7> 


March Clcmcr Project of Hacetiepc Univ., 
U.N., Turkish Slate hydraulic Works. (A. 
Ivan Johnson, Water Resources Consultant. 
Wood™ rd -Clyde Consultants, 7G0f> East Or- 
chard Rd., Harlequin Plaza North. Engle- 
wood, CO AO 1 1 ], or Gullckin Gunay, T-lydro- 
aeolo^kal Engineering Llcpu, Haccilepe 
Univ.. Engineer LnR Faculty. Bcytepe. Ankara. 
Turkey.) 

July 15-17 Faurib lnu.-m.ti iunnl Hjd mingy 
Symposium: Multivariate Analysis of Hydro* 
logic Processes, tori Cull ins. Coin. Sponsors: 
AuU HvilroSngy Ska inn. ASCE. lAliS. 
IWKA, lAHR. (H. W. Shctt, Dept, of Civil 


Engineering, Hydrology and Water Resources 
Program, Foothills Campus, Colorado Stale 


Program, Foot! nils La minus, i Alorailo Male 
Univ., Foil Collins, CO 80523.) 

July 16-19 -16th Annual Meeting of the Mece- 
oritlcal Society, Bordeaux, France. (IS. Si* 
monoff, CENBG. University tic Bordeaux I. 
Lc Haut-Vieneju, 33170 Gradignan, France.) 

July 2fi-Aug. 5 Ath Biennial International Es- 
tuarine Research, Conference, Durham, W H. 
Sponsor: Estuarine Research Foundation. 
(BjOrn KjerFve. ERE Program Chairman, 

Belle W. Baruclt Insiituie for Marino Biology 
and Coasinl Research. University of South 
Carolina, Columbia, SC 29298; tel.: 803-777- 
4529.) 

July 20-Aug. 9 Tsunami 85: Iinem.uional 
Tsunami symptiiiuni of the IUGG Tsunami 
Commission, victoria, Canada. (Tsunami 85, 
P. O. Box 2267, Sidney, B.Ci., Canada V8I. 
3S8; let.: GCM -658-3343.) 

July 3 1- Aug. 2 Internationa] Conference on 
Earth Rotation and the Terrestrial Reference 
Frame, Ctolumhus, Ohio. .Spotuors: COTES/ 
MERIT Joint IUGMACV1AU Working 
Groups. (Ivan I. Mueller, Dept, of Geodetic 


Science and Surveying, Ohio Slate University, 
Columbus. OH 43210-1247.) 


Aitg. 5-16 I A M APHAl'SO Joint Scwnldic As- 
sciuhly un the Large Scale' Circulations of the 
Oceans and Atmosphere and ilicir Interac- 


tions, Honolulu, Hawaii. Stxjiisnn: IAMAP, 
IAPSO. AGU. (AGU. 20(111 Kim id. i Ave. N. 


W.. nasiiiiigtiin, in. zuuinr. i 
Ana. 3-17 5in Scientific Asseuihly cf I AGA, 
mgtic, (Tzethosliivjkin. (MUlidi-l GmUtk-ii, 
Natural PbilnsopliA Dent., Alienleeii Univ.. 
Aberdeen All 1 .! UUF., An ill .mil.) 


Aug. 5-17 Syn iinniiim on Magnetic Anoma- 
lies over the Margins of Comments and 


rates, r ragin', Lwciiusinviiua. uponsnr: 
IAGA. (Will urn |. tlinzc, Dept- of Geusci* 
cutes, Purdue Univ., West Lafayette, IN 
47907: tel.: 317-191-5982.) (Feb. 7, 1984.) 


Aug. 3—17 Shacks Symposium. Prague. Czecho- 
slovakia. Spnninr: IAGA. |V. K rop.it ck. 

IAGA, Gcouhysic.il Insiiluie. Cmhusluvjk 


IAGA, \ ieouhysic.it Institute, ijctnusiuvai. 
Acarieniv of .Science, linens II, 1-1131 Prague 
4-Sporifov. I'/ct hi Slovakia.) 


4-aportlov, l-zcthiiilovakia.) 

Aug. 1 1-16 .Symnnsium on Groundwater Con- 
tamination nhri Kcclumatlon, Tucvm, Ariz. 


5 point if: All'RA. (Kalinin lliir.iv l)epi. of 
Hvilrolugy iind Water Kl-m nines, Univ. nt Ar- 
inina. Iiitson, AZ 85721.) (Oil. Hi. 1984) 

Ana. I l-lli Water Demand: Mining u Limited 
Resource — The 21 m Animal Cniifercmr and 
SviupuMuni nl ihe Ainei it an Water Re.s> Hirers 
Assxialiim. Tiiisnu, Alii. (Varan Gordon, 
Greenhurne Xc O’Mara, Inc., flWI EdnionMon 
Rd., GirenLcIl, Ml) 26770; id-: 301 -982- 
2846.MOC1. U, 1984) 

Aug. 12-16 Intcrnatioii.d C« inference on the 
(Xciirrcuce. Properties, and Uiilizaiioit id 
Natural Zeolites, UuilapvM. Hnng.it>. Spon- 
sor: Hunuaruin Academy of .Sciem.es. fj. En- 
gelhardt, Sccmmy. Zeolite ‘85. Gcniral Re- 
search Inst it me for Chemistry. Hu ugari.it i 


Academy of Sciences, H-I52 j Budapest. P. O. 
Bos 17. Hungary.) (June 19. 1981.) 

Aug. 13-16 Hydraulics and Hydrology in the 
small Computer Age. Or land". Hi. Sponsor: 
Hydraulics Division. American Society of Civil 
Engineers. < William R. Waldrop, TVA Water 
Systems Development Branch, TO Drawer E. 
Norris. TN 37828; id.: 615-632-1160.) (CJct. 

so, iy«4) 

Aug. [4-13 Symposium: Groundwater Con- 
tamination and Reclamation. Tucson, An/. 


Scholarship Assistance 
for Minority Students in Earth, 
Space, and Marine Science 
1985—1986 


The American Geophysical Union Is 
once again pleased to participate in ihe 
American Geological Institute's Minority 
Scholarship Assistance Program. Ap- 
proximately 70 awards from $500-— 
$1500 are expected to be awarded far 
this term. 


Eligible candidates are: 


Graduate or undergraduate students 
with good academic records; 

Enrolled In, or applying to, an accred- 
ited Institution to study earth, space, 
or marine science; 

American bom Black, Native American, 
or Hispanic students who are US. 
citizens 


For o Jlyer for your student, caff or 
write to: 


Members Programs • American Geo- 
physical Union • 2000 Florida Ave., 
N.W. 'Washington, D.C. 20009 • (202) 
462-6903 


For applications, call or write: 
Andrew J. Verdon, Jr. 
Director of Education 
American Geological Institute 
4-220 King Street 
Alexandria, Virginia 22302 
(703)379-2480 



Application Deadline, February 1, 
19,85 : 


PRE -PUBLICATION ANNOUNCEMENT 
AVAILABLE THE FIRST QUARTER OF 1985 


Groundwater 


Management: the use of numerical models 

Second Edition 


tie* 


WATER RESOURCES MONOGRAPH 5 second edition 

New edition Includes: $ 1 4 


• new models 

• updated chapters 

• added focus on the use of groundwater models in management and 
on the conditions limiting their utilization 


TO ORDER: 

Call: BOO-424-2488 

lijirj) 402-0903 (local DC area or uulxidu lontiyuou* Ub-Aj 

Write: American Geophysical Union 

2IHHJ Horfcid Avenue, N.W.. Washii'yiun, DC lit KX/J 


30 % discount to AGCJ Members 
Orders under $50 must be pre| 


embers 
be prepaid 


Organizer: American Water Reumrcw Asioo- 
aliuii. (Nathan Burns. Department of Hydrol- 
ogy and Water Rcmnces. University of Arizo- 
na. Tin son. A/. 85721; id.: G02-621-3U82 or 
Kenm-tl. It. Sclunitll, 4120 Norih liOth St., 
suin' (i, Phoenix. AZ 8501(1; lei.: 602-956- 
87)1.) 

Aug- 18-24 IniciiMininul Workshop an Hy- 


Ane. 18-24 Iiiici luimra) Workshop an Hy- 
aralogical Applications of Spue Technology, 
Cucua Bcaili. Fla. WMO, 1 A IIS (A. Ivan 

i nhnwii, 747-1 Upliani Court, Arvatla, CO 
(K103.) (Oo. 9. 198-1 1 

Aug. 19-23 Sixth Gondwana Symposium, Co- 

■ *? «. c a ni.:.. 


lunihiu, Oiiio. Sponsor: GSA. (D. Elliot, Ohio 
Siaic Univ., Ins.ituie ol Polar Studies. 103 
Mendenhall, 125 South Oval Mall. Columbus. 
OH -1321(1.) 

Aug. 19-21 Fourth Chilean Geological Con- 
gress, Antofauasta. Chile. Sponsor: Dent, of 
Geosciences. Onlvrrliilad *lcl Norte. (Organiz- 
ing Ctmiiiiiin-c. Fourth Chilean (k-ulogical 


Congress, [Vpt. of Ccosticnies, Universidad 
del Norte, 0*il)ii (Dux) 12W1, Aiiiufagasia, 


del Norte, 0*il)ii (Boxt 1281), Aiiiufagasia, 
Chile; tel.: 222(1 ID-205.) 


Aiir. 19-311 23rd General Assembly of IA- 
5PEI. Tnkvo, JaiKin. (Rvosukc Sato, Secretary- 
General of the 23rd General Asscmblv of IA- 


SI'EI, </o Inter Group Corn.. Akawka Voma- 
kiitsu Bldg.. 8-5-35, Akuxaka. Minato-ku. 
Tokyo 107, Japan; lc-1.: Tokyo (03) -179-5311.) 
Atig. 21-25 Wurkshop on High Temperature 
Geothermal Drilling. Kailsu-Kotta. Hawaii. 
Sponsor: Geothermal Resources Council. 
(Grate Mata. Geothermal Kcmiiitcci Council. 
P. O. Box 1350. Davis, CA 95017-1350; lc).: 
916-758-23IJ0.) 

Aug. 26-29 Third Clrcum-Pncilic Terrsne 
Coideiencc, Sydney. Australia. Sponsor: Cir- 
cunt-Poeihc Council for Energy and Mineral 


Ream trees. (Malcolm J. Lennox, Set. rotary, 3rd 
Circ it m- Pacific Tcrranc Cunfercncc, The 
F.anh Resources Fuundaiian, Edgeworth Da- 
vis Building, Univ. of Sydney . New South 
Wales. Australia 20U0.) 


Aug. 26-30 1 ntcntaiinnal Symposium on Geo- 
thermal Energy. Kailua-Kona, Hawaii. Spon- 
sor: Geothermal Resources Council. (Geother- 
mal Resources Council, P. O. Box 1350, Davis, 
CA 95617; tel.: 916-758-2360.) 


Aug. 26-30 L7di International Symposium on 
High -Temperature Heal Exchangers. Bel- 


grade. Yugoslavia. Sponsor: International 
Centre for Heat ana Mass Transfer. (Y. M 


Centre for Heat ana Mass Transfer. (Y. Mori. 
Department of Mechanical Engineering, Uni- 
versity of Electro-Communications, 1-5-1, 


Chofugaoka, Choltt, 182 Tokyo, Japan.) (Nov. 
27. I9(vi) 

Aug. 31-Sept. 1 Workshop on Fracture* In 
Geothermal Reservoir* or Geothermal Explo- 


Geothermal Reservoir* or Geothermal Explo- 
ration, Kailua-Kona, Hawaii- Sponsor: Geo- 


thermal Resources Council. (Grace Mata, Geo- 
thermal Resources Council, r. O. Box 1350, 


Davis, CA 95617-1350; tel.: 916-756-2360.) 

September International Symposium on Deep 
Internal Processes and Continental Rifting, 
Chengdu, China. Sponsor: Chinese Litho- 
spheric Committee. (Claude Froidevau*. Uni- 
versity Paris-Sud, Lab. Gdophysique-BAt. 510, 
91403 Orsay. France). 

Sept. 2-4 Symposium on Coastal Geomorphol- 
ogy, Sedimentary Budget*, and Coaetal and 
River Hydraulics. Reykjavik. Sponsor: 1AHS. 
(Guuormur Sigbjantanon, National Energy 
Authority, Grensasvegur 9, IS- 108 Reykjavik, 
Iceland.) 


Sept. 10-13 Envirosat *85. Washington, D.C. 
Organizer: NOAA. (Program Committee. 2nd 


Urganizcr: i>UAA. (Program Committee, 2i 
Envirosat Conference, NOAA7NESD1S, E/ 
ER2, FB#4, MaU Stop D. Washington, DC 


302S3.MNOV. IS. 1984) 
cpt, 15-20 International Symposium on 
Addle Precipitation, Muskuka, Canada. 


Sponsors: Federal and Provincial Govern- 
ments of Canada. (Muikoka Conference '85, 

1 12 St. Clair Ave. West, Suite 303, Toronto, 
Ontario, Canada M4V 2Y3; lei.: 416-961- 
0305; telex: 06-986706.) 

Sept. 15-20 Sixth International Conference on 
Basement Tectonic*. Santa Fc, N. Mex. (M. J. 


Aldrich. MaU Stop D-162, Los Alamos National 
Laboratory, Los Alamos, NM 87545: tel.: 505- 
667-1-195.J 


Sept. 16-2 1 Symposia on Potanlc Volcanlim 
and Etna Volcano, Catania, Italy. Sponsor: 


IAVCE1. (G. FrazzcUa and G. Lanzafamc, Is- 
muto Intenwaimalc tli Vulcanologia, V.lc R, 


MargheriLa, 6, Catania. Italy.) (Dec. 27, 1983.) 
Sent. 10-27 Advanced Study Institute on (he 


Role of Air-Sea Exchange in Geochemical Cy- 
cling, Bonibannes, Carcani, France. Organiz- 
er: NATO. (P. Buai-Mdnard, Centre de* Fai- 
bles Radloaciiviiis, Domaine du CNR5, Ave- 
nue de la Termite, BP 1, 91 190 Gif sur 
Yvette, France.) ; 

Sept. 17-21 AIPG Annual Meeting, St, Paul. 
Minn. (Robert E. Prendergasi, General Chair- 
man. Geotechnical Engineering Corp., 1925 
Oakcrest Ave., Roseville, MN 55113; -tel.: 6 1 2- 
636-7744.) 


Seut. 17-21 . Second international Mine Water 
Congress, Granada, Spain- Sponsor: Tniertu- 


Sept. 19-23 i iiicrnaiional Symposium on Sci- 
entific Oasis for Water Resources Manage- 


ment. Jerusalem. Sponsors; Israel Assoc, of 
Hydrology, IAHS. (SBM’RM Israel '85, The 

i.:.j ~r u.j n r\ n„._ r.40 i 


Israel Assoc, of Hydrology, P. 6. Box 6381, 
Jerusalem. Israel.) (July 31, 1984.) 

Sept. 19-23 IAHS Intel national Symposium 
on the Scientific Basis for Water Resource* 
Management SBWRM-teraol '85, Jerusalem. 
(Kencs, PO Box 501)06, Tel Aviv 61500, Isra- 
el.) 

Sept. 23-26 Biannual Conference of the West- 
ern Federation of Professional Land Survey- 
or* (WFPLS). Portland, Oregon. (Gram E. 
Hcppenstall, 17308 Booth Ave. SE. Bothell, 
WX 98012; id.: 206-181-8532.) 


Sept. 23-Gct. 2 Advanced Study Insiituie on 
the Tectonic Evolution of the Tethyan Re- 
gions. Istanbul, Turkey'- Sponsor: NATO. (B. 
C. Burch fid. 5-1— 1010, Massachusetts Institute 


uf Technology. Cambridge, MA 02139; tel.: 
617-253-7919.) 


Sent. 28-29 I Hilt Annual Gcoinnrpliology 
arinpnsiiiin on Hlllslope Processes, BiuTalo. 
v' v , A.i.ni n n 


N. (Athol. D. Abrahams, Department of 
Geography, Slate Univ. of New York at Buf- 
falo. Buffalo, NY 1-1260: tel.: 716-636-2289). 
Sept. Ml-Ocl. 6 UNESCO/ IAHS International 
Symposium on Glider Mass Balance Fluctua- 
tions and Runoff, Alma Alta. USSR. (V. M. 
Koilvakov, Insiituie ol Geography. USSR 
Academy ol Sciences. Sl.irmittvneirv St. 29. 
Moscow- l U90 1 7. USSR.) 

October Advanced Study Insuiuic on Physio- 
logical Ecology of Photoaynthedc Picoplank- 

inn in llip fVwn Cm Minialn (fill* Civ.nsi.r- 


ion in the Ocean. San MinUto, Italy. Sponsor: 
NATO Scientific Affairs Division. (Trevor 
Plan. Marine Ecology Laboratory, Bedford 


Institute nf Oceanography, Box 1006. Dan- 
mouih. Nova Scotia, Canada R2Y 4A2; id.: 


902-426-3793; telex: 01931552.) 

Oct- 7-9 IEEE Imcrnational Geoscience and 
Remote Sensing Symposium (IGARSS '85) 
and Commission F Meeting of USNC/L1RSI, 
Amhcni. MA. (Calvin T. Smith, Technical 
Program Chairman, Department of Electrical 
annCumputer Engineering, Engineering 
Bide. E, Room 20, Unit-, of Massjchusctu. 


Amherst, MA 01003.) 


Ocu 7-10 Workshopntt the Slalistical Asitect 
of Water Quality Monitoring. Ihtrlinglon. 
Ontario, Canada. Organizer: National Wales 
Research Institute orEnvirunnicnt Cannda. 


I A- El-Sliaarawi, Aquatic Physics and Systems 
hviiian, NWRl, Canada Centre for Inland 
W ateri, PO Box 5050, Burlington, Ontario, 
Canada L7R 4A6; tel.: 416-637-4534; nr R. E. 
Kwiaikowski. Water Quality Branch. 1WD. 
Place Vincent Massey. Ottawa. Ontario, Cana- 
da K1A 0E7; tek: 819-997-1921.) 


Oct 9-10 International Symposium on Man- 
agement of Hazardous Chemical Waste Sites, 
s\ iTUton-Salcm, N. C. Sponsors: AGU, U.S. 


ss iruton-aalcm, N. C. Sponsors: AGU, U.S. 
National Committee of International Assoc, of 
Engineering Geology, Assoc, of Engineering 
Geologists. (Norman Tilford, Dept: of Ceolo- 
ffi-Tew« AkM Univ., College Station, TX 
77843-31 15; tel.: 409-845-9682.) 

Oct- 10-12 Conference on Heat and Detach- 
went In Crustal Extension on Continents and 
Planets, Sedona, Ariz. Sponsor: Lunar and 
Planetary Institute. USCS. GSA. (Pam Jones, 
Uf 1 pT0 J«“ on**. Lunar and Planetary In- 
5K5*. 3303 NASA Road I, Houston, Tx 
77058; teL: 7! 3-486-21 5°.) (July 31. 1984.) 

Oct. 14-18 Dtsseriauoii Symposium on Cheml- 
ea 1 Oceanography (DISCO), Honolulu. Ha- 
waii. (Neil Audenen, Dlrccior, Marine Chem- 
l s “7,«°g rarn . Nailonal Sdcnce Foundadon, 
Washington, DC 20550.) 


*1“ , .U-S - China Bilateral Symposium on 
the Analysts of Extraordinary Flood Events, 


Namtng, China. Sponsors: USGS. Bureau of 
Hydrology (he Mlmsiry of Water Resources 
and Electric Power oj the People’s RepubUc of 
China. (Marshall E. Moss, Chief Sur- 
5‘“W al f r B ™ ,c h- U.S. GeolasicaJ Survey, 
j '5 National Center, Rcston, VA 22092; id.: 
703-860^837.) (Sept. 11. 1984.) 
vj .i 5- ! 7 .. ^Jjtcrnatlonal Symposium on 
Variational Methods in Geosciences, Nor- 
man. Okla. Sponsors: AGU, The Cooperative 
{Hf’rfShJ r* 01 ^c.WeteorologlcafSmdles, 
Univ. of Oklahoma College of Geosciences, 

V I" .ArTMgemeiiis Chairman, 


LtMMS. University or Oklahoma, 401 E. 
Boyd, Norman, OR 73019 or Y. K. Sasaki, 

OR730 r i2) U, °“' 815 J^ 1 ™' Nornu ^ 


° J nlcn «*» n a* Conference on Arid 


: — * ur Wl muiq oiuaici. ur 

of Anzona, Tucson. A? 8572l.XNov. 13, 


m| i— | 2p£i] acce P te ri 


Coal Science. Svilney, Australia- N|u>n«»r: In- 
ternational F.nergx Agency. (K. W. Hiiulc. Ex- 
ecutive Socrclurv, CSlRO, Uiv. of Fossil Fuels, 
P. O. Box 136, North Rytlc. NSW 21 13. Aus- 


tralia.) (|uly 3 1, 1984.) 

Nov. 4-8 Physics of Fracturing and Seismic 
Energy Release, Liblicc, Czechoslovakia. (I- 
Kozak. Geophysical Imiititic, Bucni II, 14131 


Prague -k, Gift h< Slovakia.) 

Nov. Il-I-I IAHS/ABKII Inicruuiiimal Sym 


E nsimit on Water Resources Management in 
li'imntiliian Regions, Sjh Paulo. Bta/il. (Sim 
posia Brasileiro de Hidtoluuia e Kli ursns Hi- 


pnsia urasilcim tie hlKliolouia e Kli ursn» Mi- 
clricos, l't) Box il.l-12 SaoT.inlo N.P. Brazil.) 
Nov. 13-15 Meeting on Shuttle Environment 


and Operation* II, lloustori. l ex. Organizer: 
Antonian In.siiitiie < ■! Aeton.intiis auit Asiro- 


Aiiicruun 1 1 unit lit e Ai-nm.iiilks amt Astro- 
nautics- (Bills M. MiCoimUi. l.o< klieed 
R&DU, D9I-3U/H202, 3251 Hatmsvi St.. Palo 
Alto, GA 9430-1: leh: 1 15-12 1-28 Hi. I 


Dec. 9-13 AGU Fall Meeting. Sail hi.nuisto. 
(Ssj'G.ilif. (Meetings, ACiL 1 . 2i>U0 Hi'iitia Ave.. N. 
W.. Wuxltbiglim, DC 211009.) 


1986 


January Symposium nit Gculechnlcal Applica- 
tion* of Remote Sensing uml Kcinulc Data 


Transmission, New Ul leans. I.a. Sixmsor: 
Anu-riLan Society lot resting .mil Materials 


Anu-man Ninety lot t esttug amt xtatettaw 
(A. Is.ui JnllllMHl, W«Nidwaiil-t:i\ih- taitiMil 
turns, Harlctiuin il:i/.i-\i*il)i. 7'tnil E-. lit- 
chard Road, l-'iiglew-uod. Cl) Khl 1 1: tel.: 3()3- 
-125-fHilll.) 

Fob. Mi-21 Eighth Ausliali.m Geolugit.il t’on- 
ventiott : Earth Resources in 'nine ami Spine, 
Adelaide, Australia. Organizer: Geol. igiuil So- 
ciety i»l Australia. (M. A. Coljli. tamvenm. 
Publicity :uid Pniinoikuts Gin until u-e, Box 
292. F.uiw-ihkI, SA r«tlii:i Ausiralia .) 

March 2-1-28 Po« ilk Confm-uiC on Murine 
Trchuolagy: l’AGt)N 86, llonohitu. Hawaii. 
Organizers: Marine ITiliuologv.Siuiiiy-H.i- 
watt Seciiuit. (a-iuet lot l-.iigini-eiiiig Rc- 
aearcli-UtiivL-rsily ol Hawah.il M<unxi. (N. 
Saxeita. CN(K: Chait in MGJCT>, (attic- 68 G\, 
npjv.iv intern ul Uu’anngtaphy. Naval ITtst- 


Yours for 
the asking 



American Geophysical Union 


PUBLICATIONS 

CATALOG 


You can have your own guide 
to AGU's current selection of 
books and periodicals. This cat- 
alog contains brief descriptions, 
prices, and order forms. 


For your free dopy, write or call: 


Congress, Granada, Spain- Sponsor: Interna- • 
liana! Mine .Water Association. (S. Fernandez ' . 
Rubio, School of M fries. Technical Univ, of - ' 
Madrid, Rloi Rosas 21, Madrid 3, Spairi.) ' '• "r ' 


447,2020.) ■ ■ r “ • W : 0TOUI; 303 


- 88 : • 

,0cK 28-NoyTl. InteriiiitinTiair«- ; p— a-i- v' 


American Geophysical U pion . 
2000 Florida Ave., N.W> . ?! 
Washington, DC 20009 - 


A — J: i- • , ■ _ t 

■ • / nWr ^^ , i Qna l Conference on ! i v 


(800) 424-2488 • i: 


mm 





gi.iilu.ilc S»ll'Hi|. Mulitrirv. (!.\ 'H-t| t; | t -|. 
4llS-n|li .I'Jf'-t ) 

M;itiii H Ajuil I I hi id litirt ti.it u m.d Svuui, 
>lmn mu River -Srdiiiienlaiiuii. 


December 1 1 , 1984 EOS 


Stum-in : .Si liu«'l nl Fiiguii i iiiig. I'linrlMIc ul 
Mit«i«*i|i]ii. tS. T. W.nijj. Slum) 1 ngm, ,-i 


iitg, Univ. ul Mi%'i%\tpjii. I tmi-iMh, Ms 
38t.77: ul . 6111-232 .2l9.it << hfr,, 


V GrtOu.) 4 


381.77: n-1 . lull •232-.2l9.it (< Iuii, .i- |i.n m ■. 

E mis Miih) Un Ditikjzltiiiivi. I h- 1 i.i 1 1 hh ul ul 
ii-iHi- .util I i t Iitti.fiigv. Miiiimi \ i, | W.iti-i 
Rc'm'iiii i'i ami Mu (in I’.iui-t, l't ) li, 2'iii(i, 
llrijiiiu. Clitli-i; u l : 3 ti 2 ll| 8 . 367971 .) 

April 9-1 1 ltiti-iiMii.ni.il Siuii.i .siimi .hi t i. m . 
turwi'ii nl Urban Drainage MihIi-Is Wit It R, .|| 
Gatcliinc-iil D-ii.i. Itiihic'Miik, YiiginLuia. 
SpuiiMU.: I AMR, LWVl'KC., Yug,wl.i\ Asmhi.i 
liim Un Uvdiatilic Roc-.mli. ISKUA-ULLl A 


At u “V 3tl l™t‘ i ilril 1,1 


8u!v ■ 2001 ■ A,,slra, ii«; id.: 1)62-49- 



E & HR Committee 
Reports 


(Ljiililj.ui.>. Yiigiwl.nia). ItiMiiuti- ,.f iUih.mlu 
F.ugiiii-iiiiiU ul tin- I 'tiici-icttv nl llrlgradc-. 
(W. laiiirv Nil Mavtc-i 1'imn.iu, hi,,. 


(W. f .liters. Mi M.icii i 1'imc iMrt. II.iiiiiIimii. 
OiiI.ii in. r.maila. I.8S ll.7: I1I. VJ7- 

69-1 LI 


n i 12 Scfond I't'crnaiionaJ Conference 

\ ' V,owl, Ho ^i Mass (W 

A. I eregrcit. iTepi. ofCeoioirc and 


Aptil 2 1 -2-1 liiivi itattnn.tl Sy mpiwHim mi Kn- 
vlronmriitfll GcoleehnuUigv. Alh ninwn, )'.l 
( 11. Y. Fang. -SiitipuMiim rliaiinun. Gcnti-ch 
iiii.il Engine-rung Dicismii. Ih-iu. n| ( nil Lit- 
uincc-riuu, [a-ltigli I 'nit Nn. lit. Brihlrln-tu. 
PA 18(11?..) 

Mat 18-21 1 nn-i ti.iiicni.il Ntiii|ii>\miii mi Flood 
Freaucncy nml Risk Anal) nos, llal.Hi Rmigc-. 
Ul. I'll spunvii : AGU. |\’l|ai Singh, lamiviaiLi 
Slate Univ., Ih-iu. nl Civil l-ttgim-i-iinu. B.mm 
Ktiuge, LA 7ll8i)3-ti|iij. n-L: rill I- 388-6697.) 


v T wooui Hole, Mass. (W 

its wShoiI^L 0 / C,ct ’ !c ? 1 .' ■ ,nJ Ccojih ys- 


'* H!» 7 r«rr S V ni P‘»»' I T> on Remote Sen*- 
gland ) 11 W k< ‘ ( ‘ jml>ric *R c GB21ER. En- 


^Iiiglcui. IK.: 20009.) • 


KtHiur. l..\ /unii;»-ii|iij. trl.: .ill 1 .388-6697.) 
May 19-23 AGU Spring Meeting, lUllinHuo, 
(M Md. (AGU. 2IHM1 hlmiiLt An-.. ,<3.\V. W.i-JutH!- 
wD inn. DC 211669.) h 


June (auifi ii-nii- un Study uml Mitigation of 
Hazards. Sait M.iii m Spnmnr I Min.iiiii S<n i- 
eiy. (I l.i/.il <ls Cniilrii-iti i . |(n\ lid’i^li. I, is Ve- 
gas, NV tWldW.j tj,in. 3, l '.ltd ) 

June l—l 1 I8tlt Cniigii ssnl ill*- I nic-i ii.Kiurial 
Fcdi-ralinn nl Survoyttrs. Ininnin. OiHJiin. 
GtnatLl. Hnsls: ( an.idiaii Insliliilr ui Sursi-v- 
ing. (HG Cnngu-ss *86. 1*. 1 1 . Bus |mi. StaiKMi 
Q. Tomnlu. ( hit. u in M 1 1 |,M2. Canada.) 

June 3-ti Ad v.mn-i iiriits in Aerodynamics, 
Fluid Mcrhuttiev, anil Hydraulics. Nl iuiic-.tpi ■- 


' ni\^ilhce ilJn Associa,ioM for ,hc Advancement 
A Al'G Aurriuti Association of Petroleum Ceolo- 


lis, Minn. S| mu isms: Ai-insj un-, Fiignuriiiig 
Mi'ch.mits, and H\ili.mlii dicisinus nt ASCII. 
(II. SicLiii. Si Anthnm Falls Hvdr.mlii l.ilm- 
raturv, Drn.ir (tnc-iii nl Civil ami Minnal Engi- 
iic-criug, Mississippi Rim-i ai 'I hud Are.. Yjv. 
Minncajjnlis, MN .*>.*■ 1 1 1 , n I . til 2-37 I-27S2.) 


Acs American Chemical Society 
AII’G Anicritaii Insiiiuie of Profession.il Ceolorisis 
, . ■? American .Mctc.-orolonicHl Society 
inm , / nier ^ 11 Society otCivil Engineers 
A” RA Anicnr.m Water Resources Association 
( iSA ( ieoliigiul Society of America 
JAG Inicrnattonal Association of Geodesy 
IAGA hiicrnaiiitiial Association of (Kwmngnetism 
and Acrmuvmy 

JAHR [mcniation.il Association for Hydraulic Re- 
search 

IAHS liucriiniiona) Assoriatimi of Hydrological Sci- 
ences 

IAMAP Internal ionai Associaiiun of Meicorolngv 
and Atmosphci ic Physics 
lAPSl) Inter n.iiional Association for the Physical 
Sciences of the . 1 Ocean 


The E&HR (’Education and Human Rc- 
sourccs) Committee engages in a variety of 
act i vino or direct interest to members. This 
report is to acquaint you with current and fu- 
ture activities of the committee and with the 
membership of the commit tee iiself. \Vc wel- 
come your suggestions and comments on any 
relevant lopics. 

Ongoing activities of the committee include 
oversight of the AGU Minority and June Ba- 
con-Bercey scholarships, job centers and eve- 
ning pane] sessions at meetings, and response 
to various requests from the AGU Council. 
The committee maintains a liaison with the 
Scientific Manpower Commission and with 
the Association Tor Women Geoscientisls. 

At the most recent meeting of the commit- 
tee a number c»r recommendations or deci- 
sions were made: 

Child Care FaclliUea at Meetings. The 
AGU staff was requested to collect and pub- 
lish in Eos lists of iocal child care facilities in 
San Francisco and Baltimore, as suggested by 
the convention bureaus of those cities. In ad- 
dition, the committee will try to help mem- 
bers arrange cooperalive bahy-sitling cm a 
volunteer basis. A nolicc will be published 
soon in £di, outlining the plan in more detail. 


We hope to get something going in time for 
tile 1985 ACiLl Surincr Mrecimr 


July 7-1 1 Gc.iMMMgii-«% -nii: An liiii-inaiiuiul 
Esrlli Science ( iiiici c-s. Jiiii.miii-\liuiu. Smith 
Africa. SiMm-au*- GmtnqH.il Sckk-Ic >cF South 
Afina, It.-GS. (St ihi >■ is mm Sn ri-l.iti.it . S. 339. 
(-SIR. PO Box 3 , l*i. I'k-imii.i. R*-iiiiI>Iii nl 
Semi li Ah ii.i 6<>U| ) 

Aug. 1-8 Inlet n.ii jnri.cl Siiiqn>Miiin un Diain- 
•igi' Bavin .Sr dimrnl lie-lit c-ry. \|I»im|iii-ii|ii<-. 

N. M. Sjnmvn> lnti-in.iiiiiii.il t mihiiim^hiii nn 
(■until H-tiial I.immihi nt i|h- 11111-111.1111,11.11 Assn- 
(ialicm nl lltdliilngli .if Si Irm !•%, I 'lllM-IMIt n| 
New Mi-\im. tR | . Ilailli-t. Sciiriait |(C|. 
r/u Di-p.n iint-iii ol i u'ligi iiilit. I mt nt Deli- 
ver. IH-iitcr. GO 8U2iM-iifxt, i,-| 1 h|.k7 I - 
2H72.) 


lASPEj Intcrnnironal Association of Seisniolugt- and 
Phtsics of i he Earth's Interior 


August ll-|*i hiui lit Inii-iii.iiiMital Kimbc-rlitc 
Conference. lYnli. .\n-nalu S|hiiivii tun- 


lAVCF.i Internal tonal Ass<viaiicm ol volcanolnn 
and ('heiuitliv of the Earth's liuerior 
ILSU liuc-niafimiul Council >jf Scientific Unions 
IUGG liiteiiiaiioti.il Union of Gemiesy and Ik**j- 
jllltMCC 

H G5 liik-rii.iliuii.il L'niciiiof Geological Sciences 
IVVRA luicirtviivm.il Walcr Rc-soc trees Assuciacinn 
MSA Minc-ralMgu.il Sixirtv uf America 
NW'WA National Water Wdl Associaiiun 
Sl.G .SncK'Cf ol Exjilorjiiiiii L>CM|>lit cicitlt 
M I'M Sniic-tt ni Ki'ilininii. Paloiiiiologuis jiiH Min 
c-r.ilogiMt 

I'RSI lnii in.viimi.il Ummi »1 Radio Science 
UMi) \v„ili| Mrrc-nnilugjcal Oigjiiizdiiun 


the 1985 AGU Spring Meeting. 

Student Participation in AGU. A stti- 
dcnts-ouly bout It will lx? set up at AGU meet- 
ings, man licit by AGU staff, officers, ami 
commiucc members. Students can use this 
booth to contact each other or to make sug- 
gestions to AGU. Alt effort will lie made to 
advertise the Job Center more effectively. 
Low-cost housing in Baltimore and Sun Fran- 
cisco wilt he included in the options for meet- 
ing hotels- We are exploring | Risibilities for 
travel grants to help students attend meetings 
and fur awards m mitslntidiiig smcli-in papers 
at meetings. 


Fall Meetings ;n which panelists and audience 
tliscuss their experiences ami problems. Ex- 
tensive notes from the sessions are published 
in Etu and may eventually |jc collected ill in a 
small publication containing profiles uf geo- 
physicists. We plan to include some questions 
on lit is subject in die survey which will be 
mailed to members this spring. Statistics front 
the survey will lie published in Eos. 

Precollege Education. The commiLtec has 
produced three career booklets over the 
years: two on all fields oT geophysics and one 
on oceanography. These booklets are avail- 
able at no cost and are useful Tor members 
asked to participate in local career day pro- 
grams. The booklets will be advertised in the 
journals of the National Science Teachers As- 
sociation and the Natiunal Associaiiun of 
Guidance Counselors, 

Films, Tapes, and Slide Shows. The com- 
miucc has requested AGU staff tu tnllcci list- 
ings of Films, ut|>es, and slides on topics of in- 
terest to geophysicists. The listing will include 
educui iunal level, uddress of distributor, and 
leasing arrangements, 

Miscellaneous. The committee is also 
looking into the possibility or establishing an 
AGU Distinguished Lee tic res It ip program and 
af spniisuring short courses at meetings. Eos 
will occasionally publish abstracts or reports 
on employment and scientific maii|M>\wt. uf 
interest to geophysicists. 

Cm rent mem hr is of the cumniiltcc are 
Gtmslvmu? Sam ell a. Gliniv (Oceanography; 

Li int-Diiheily), Miguel Marinu (llvdmlo- 

gy; University of California ;li Davis), Leslie- 
Meredith (Sc. la i--]'l. niet.it v; Nalinii.il Ac re mail- 
tics and S|tac.e Administration, Goddard 
Spare Flight Ccntei), Stewart Smith (.Seismol- 
ogy: Univetsity of Washington). Keith Svet- 
lintp ( l’cilcniiiphysio; University of Wiscon- 
sin). Petr V.iniLck (Gctidrsy; Unicersity of 
New Uruuswick). and Robert Mat.ka (Solar- 
I'hmeniry; Naiiomil Academy of Sciences). 
Please eo mac 1 au> n.einlier nf the tun unit lit' 
ii von liavc ipieM inns, xiiggeMious, or rnut- 
nients on attv ol the* mpiis innuiimed alxne. 


Two-Career Couples. We &]ionsor eve- 
ting panel sessions m the AGU .S|.ritig and 


(-•ntst.iiKc Sane el la. Cli/iniiinn 



Separates 


To Order: ')]»• on It-t niiniln-i t.ni In- 
fmintl ,ti the nn | o| i-.uli til.si i ,n i . iim- all 
digits wlifii milf-iing. Oul\ papt-is with 
order iiiiinhrix .tic ,i\,iil,il.le I uni. AGU. 
C’oif: S'.Lr.tl (en the lust .urielc and il.tKt 
for each additional at lit le in the same ol - 
der. Bayun-ill nmsl ai.oinpanv titilei. Ih- 
pmil at •limits avail, tl.le. 


Sr ml \imt hi tin In: 
America li Geophysical Union 
21HH) Hut itla Airline. N.W. 
Washington, D.C. '21)1)11'.) 


rHir.ihli siallar. Sviac ■■plliadaa arr .null or 
.*Jar- i.U. at off an a oat to about ] 040 ft, bur at 
•illauLa t ivb t S00 to 1 600 ft uplliudaa ara b(|l,ar (ban 
Ihoan n| any olliar •«•■!. Maad uaaaa orlslnailai at tha 
critical dlilanco arc uaak but dataCLabla. long pain 
■ulllplma ot tha BtiptrctlcUal pacta o( ? and SK avenci 
nppear jl tifina th»a ar>J artaata. Conatanl valoclty 
novsnui t or IK t Ion. halpad Idantifjr than. 

Some toga In coabinalion ulth a knoaladga of tha 
til H.—l orv aaJo It poaaiblo lo ooJil P-ua»» critical angla 
ph.'d'inona. agiaaaonc of aoJal raaulca »ith lilt data 

wlmn Vt oaauMd c/llndcical tfavafronla. Ai aapactfd, 
nudi-ttui baiad on plana bavaa uaa unabta to natcb 
nbanrvoJ phaao ana aiplltuda bahaalor. 

A it unbar of potential un* for il^ircrl ileal 
trllcciioni In aaploraclon anJ data procatalng caadily 
ciqo to ntnd, panv of than ralatod lo th. rococding of 
ralalivoly high aapliludaa at dlatancaa uhare aourca 
■inlao <■ low. Obaorvad rlaa <n anplltoda naar eba 
critical of fade vn »oiy abrupt, particularly tor 
wnvoa, Thla auggoata tfcac vnrlot Iona in tha eniat af 
high onplliudna oay ha uiafiil for aonltorfag changaa in 
volocUy coni rial at iho c« ft act lag incar fact. 
nr.nhiYBtes, Wl. JO. W. J 


ant iavcn.t r l : □>!., . fr-a tt* raaulta it li rodoni tha' 
rrllrOiM and 1 1 animation apcclla ctnm» aufficlon' 
■ oferBaclon oo tho natur* tool aaralv ihc (iiatanco* ol • 
aaan abat ruction 10 Jualtlf lurlhor of fori • >n tho d.»l,n 
ol In-nlnc anaatc obicrrai Iona aiaad H allowing 
thbTbtwi.bat ton a» wait « location it iM obatcuctinn. 

Tha mai Cvlaen wave and fray uara art propoaod and 
daflnad for gutdad iV-uavai anJ Z-jl’-wavai, roipoclUalr. 
CtOfHVSICS. WL. SO. NO. I 


Exploration Geophysics 


Mru| N uv.a],Lu ■lor«t(r*l Mtusli 

"KAouBKwitrg or Knif ikiik tiiimrTiur n* thk (irrrhi.and 
« 0 AKTAMTIU ICR nilfKTlI 


lh. C l.i! ,a i ( , *" ( i|'hyt(rnl Rrtnico* Branch, Orpartaoni or 
EnoUa r i e " , C , n ‘ tiglnnDra, CnM Rug Iona Raaoarch i 
; , l.ohoralory, tlamwar, KV IIUSS) 

,i . ,,h0 “ 6»r aoaaurlng iho gBuartry nf boroholaa In 
Aatarrii ''** * > *® n »o*tnd in Oroontind and 

datarwi.o',. ^ nr4,fl *tob of pn|nt« alnng the hnrthoto are 
borahol.*^^^ lowering a pjaalyn radar targOt Into the 

• latino. *?* th " n the (argot frnn ihroa aurface 

data aaV , p4r,, 0" of gauaniry (ntnrpiatdd fr«a radar 
lodlcat.. m°" * eunwnnltuital (not inoarlry oaporiannt 
botohn .. 1 1 r,rt,r 9li can ha uaad m ,it laat* avrraga 
■aa.ur. , lnt '*“•*("» *nd aaiauth but cattnnl ba uaeJ to 
rivula v* 11 6 tho bnrohnlA gooaoirv that in 
•rrnr (on*l (ncl lnnanrry lurvaya. Randoa 

of th* “, 0 J ue « J by **r(a« ton* in tho pliytlcal proportion 
Halt* * l,e,Br •"< f 1*fir(cal noioo tn thr radar unit 
laurou.a ■fcurnuy. but tha accuracy can bo 

• tortnn. additional aurtoct radar 

dBaanjtr.f * r “ un< , lh o barehotb. Theoo ovpariaonti 
LHa bqi.Iki 1 1 0 u, Dlty of tho radar qotliod and auggaic 
1 trial a i.', lsr ^ dB Plojrins porautontly tnatallod radar 

SWmstCB VOL ,h J 0 U tn "**'“*• l,u,r Ml« el *l 


fVM niaa* rfonf ■ r ) c • i Oalboda 

“^"TAl CHAXACTXRtBTKS OP AN APPROX I NATS C01BB0TI0B 

"WeSD ySi«5Sl R<, * IACHETl0 OWfbtNO IN FRXQUXNOT-MKAIN 


mutMTWN Tl ° 00UPL,M 1R fKQWKOT-MKAIN 

Proapat t tag Co., Hlnlafcry of 
ftopia 1 . I D!* I L F? du,llr> '* ■■°J("S Ciby ItaboL rravlnco,' The . 

' Out »r,.aT . 01 ehlM > »«". (- «*»(•"* >" *•" 

dipato-dlMi * 4(tlr "(M( ZNat both gridlant and 

,l «troaaa-!.V r f?*." ,y P r »(*e» • r ath* r • c rons 
coBdliLa B1 * B o kMl coupling offoct under nartain 
alaipi. ’*'l«*lon* In thpia apparont affacla oro 
d "i*Uy*and r I? I-t . , l. ,,,th c h*»t** Ol aurfoco e-rroat 
d (pola-dlool. ,, ° bf topographic r*|llf. Th" 

’rizti th.* * rc * T c,n Ptotldo poupl log ansaaliba 
(oduc*d-onl.Ji“"T »l8n «*( ihip* A a bona fldo. 

» ■—•Um. : . : 

Uudtaa thl, V 1 thoarolleal cdltuUtioaa and aodoll 

ccupi Ini I. d“rro»: of froquondy if fact* of KK 

fwiwtiTor e “ordio«t«i hAva dlitlocelro; 

fc,I lc MttwLA*V lon ‘ l ,ln, * rl, «ri 0 ‘.- Tt.lo can proirldo ■. 
^Mcod -wt.i.** e ? r ( ,et opproalMI 4 1 y 8H eouptlai...- 
(ha b, .*M udfd' in*l4* jnd b«t*ida< 

•f vtda a,i!i!!.t ,d corroe* loo. art Ko4 ttaa cke advaacigo , 
(tv Hold n ’ ,rhl, bai bl*q at raid* pt-ovap by 

.\';V . 'ii 

. °>r. WmTS. WWXV1B U !A- AM S'.tyAYI BATA ; 'J 

rn. I, ! ; * (Ohovron OH f|o|4’ Xoiearob to.,. P.O.; v : 

rifUttloa t *on*pra uou a Aa*pto of aupf«rltfcat 

: '•••«* ,r ta * «•»«• aolMto data. 'Nu vat* 1 

'rilloM Aait! "“"t !q ITJMffO.ifr.'M 5-WO 

»* aV.arwM U thg dati', «a ; 


ff)30 notoak HdLhoda 

VKLPCITY DKTpfWIMTIOH PPOM OMSST VSP MTl 
J. Hujoi t?rogr« Top Crustal Studios, PsparlnMt or 
Oaology biki Oonphyatoo. Uhlvdrolty of Hyoolns, 
iJiraate, Hyoatng 8W7»), 8- Borridsa and 8. 

Salih a on. 

•No aolhodb of WapnUns inWrvat voloolllea rfoa 
of not vgptleal aotoalo preflllDg ara d at sloped 
based on • horlson tolly layAr* 1 "c**. "“do*. Tbs 
rtrot Mthod is ■ aloplo I La ret l on proo»duro by 
whloh layer wlooilloa or* aoquaatlally ocwuted. 
for any given tayoP. U» u8»-orf angle for th* ray 
•rrlrlns il S*ophona at ibe bottoo of nyer 
1* varied unVll Ibe salocllf osoputed freo travel 
tlaa dlffbra fro* Wte veloetty obtolned trm Siwll'e 
Uw by less than sons speslried voloe. This is 
slallsr le Ui* "shooting asthod’ in rsy trsoing. 

This oethod rwulrea aany layers es . 

looatlOM. TM eaoOnd MtWd Is un gaoszsl snd 
the only raqulrsaut* tre IW «» nmt»r * Ijyer. 
b* *qual to or smller thm the ouiber of IKphona 
jooaUoo* and that tha reya ewJve eb the geephonae 
fro* above, Thl* Mthod li b«s*d on the U*rstive 
solution of a lln*oris*d problw* obtained by 
■xMirdlos travel tine* and BorUonWl dtaU»>»» 1“ 
Taylor urles u fu notions of rslooltiea and p- 
oarsMtera up to first order In dr'a and dp » 
toefUirbatlwra is veleoltla* esd p-p»rsaetera 
asaualn, 

and p°'» oloas to optl»» aolotlon. Th« • 
uMUltiiw Lloetr eyates ie solved iuUs • airlifted 

i- # 1 ,- a i B u atnaotur* of t «a«an* «itru or 
^rivitiYMi T* r ilwVlao ilo! 

to the eolation of en Id rare* problaa ftr 
aitlea aloao plus tlw eolutlon of a vootor oquatlon 
r^ Sa o^rUtora. Thu Mtbod In fMb and oon- • 

lor* ra ion), . . 

j, Geopbya. Has. , a, Paper *»»7« 


0*JO Sal ml., r.fthr.da 

vziocitr AHAtTstf basic, oh iiwiwk uracrf 
D. b« Trial tLiboralory «f Sa.aaf^a and Ar-'oellra, Ciclfi 
Uolxrlit* of Technology, p,i>. Bc-a Mil, ]6i>0 GA DalTc, 
Tha Halhurlanda) A.f. torbhoui 
SaiiaU- loaolulion la daltrnlnad by chw tpariny of 
raflat.lion avani i Mgoihwr with ih* diaparalon cf tha 
wivslala repraaam ing chela crane*. In thli papai, 
alnloua entrepy iStl norot *ir laircducad *• • oaiaorc ol 
•pit.al roiolvmy pouar. U i* ehown that the Latoral 
dliparsicn of Invariid dlffroclcr reaponiaa (fnvcrlwd 
spatial ujvalai ■ J Incraaiea with tncreaalng velocity 
error. Ualog fill property, aiatnuo cm r opr volo^lcy 
analysis tKEVAl la. propoaod to aslraci valoclty 
loforaatloo freo diffraction cnargy. HTVA can ba 
(uocaasfully ippllad lo aaro-offiai tine luting peat alack) 
data and (itBM-illul data with a nlflilnt mount t( 
diffract . ob anargy. lo addition, HtVA can ba uaad a a an 
alcarnatfva to saining CHP valoclty aiiloation 
tachnlquaa. 

fl!0 PHYSICS, VOL. *9, HO. IZ 


n«l • t.-i .. I la 

TltLO ICStlh-'-KT EXPL-I-.IVC i-l-Hi -c..Lp.-(;i |w ri|T 

■AUHtN fllSI-JT SILT 

Th-.nia I.. Oavi. ’Drpaccnvnl ,.f (,il»r |.| i 

Ac in- -I if linn, 'Lit tm, 6“d.ii * fi.,n i taw- n 

PlelJ l-sti .■! .-aploaiva a.itlico cisn,.- ,.>vt.rl 
oond.ict-t in rh. i.'.itnills ,f AlSvyu ill.Mtlltv thtl 
.lata in. it tty ..(■• nn.'l Iris «■,, f ,.r sh.-ritna cm bv 
tiprvrrJ alum f lc air I f bv u.ucc-lir,, .>•■*, g-i which 
ni'lnim cha Jat a vulily ir. iV. alberta li.mHs in i 

■ lopl-, M k*. er.-aa -onT I a.,r ,..n >1 lin.,, iiiIil. 
■icploilrea ul III dwl.tn it l«n fid III .it* Yi H4nlTic.ini 
Jifleran^a a<<ura t.lv-.o iN' tlst at tho <r-.in,l aurfatv 
ror.vi »l avit Ing inj Aeiunat in* chu crua-conl Ipural i..n j 
f,r o,t,r< off the gcund. CjirihS'lisi can uct-ir by 
lapiopar Jralgn vf wwlghtvl .-cm-, c-nf 1 fwrei Ion array*. 
Multifold profiling wfch the l i •' il-cao 1 1 g.jral I on 
Illuicrilaa that cjuol Ity Mink data CIO be lari rad tn 
tho Albarta thrust ball thmugii chc ui. of aurface 

■ c 1 ■ 1 1 >: aiuccei. 

•TSOPlifSKS. VOL. JO. Nl. I 


01 Jn Seism, an hod a 

THE *E LAT COHJHI P BETMflh ZORX IfAHSIO-l »VS WIGHATIdV ir« 
conwos-nawiHT sta<fci> data 

Cvan thong 'baparicani ol Material* Mcian.o and Nmaral 
Engnaoitag, I.SL Hoorn Mining Billding, L'nlvrraitw cl 
California, Barkalvy, CA 1UH» Shimon Cam 
Tho ratal loaship belv.in torn invoralcn and 
wava-oquat Ion aigrai ten rf comoa-of dpolnt tCMPI ica.kwd 
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i.l.alf reflectlun dale Is ansi jrl It a I Ijr dot errei nod , Tbe 
lhra»"di«*n*1onaI 13-DI vslsclcy diiiribullon obtain*’) by 
Born InviriioQ is shown to ha Jiraal. relatnd l* ib* 1-D 
reflect IvLiy function ohialned by uav«-*qual Ion migration 
far fall bandwidth or band- 1 i ailed data. Hi* to lai lemhlp 
la obtained by tlia raforaul at im of migration and Born 

Lauaraion nothods aa Inuarao source pmblana [or the J-D 
mov a aquation. The reformulation lo.1i to a dafinitlcn of 
tho rsflsvtivlty function *■ the anuria [unction [or the 

wava equation. It all. lead a to de terminal irn of Hr Born 
in vara Ian r«>ull» by applying the algorithm Tor wave- 
equatloa nigral ioo to nodifiad aorfaeo data. Tho nndIFind 
data aro simply related to tha CUP atachod data. 
Alr-rnit Ivslr, Born Inwsrsioa result* nay bu obtains* 
directly (ton the migrated section. Results [ion 
synthetic and rocnrdsd data aro preeontad and found to be 
coni latent with I ho lea! dwelopneni a. 

0E01HY3ICS, VOL.. 44, Ml, 12 


than S7» coincided oven In detail to within 5 » 
between 22 and 32 km. The NO concentration »t 
32 tun qcadually dacieanod as tha A2A increased 
from 78* to 90* at aunaot at which time it 
rapidly dacroaacd by more than order o£ 

naqnltodo In 10 nlnutea. 

(IlitrlC oxide, atratoaphqra. diurnal variation) 

J. Oocphya. RCB. , 0. Pepac 4D1424 


Geomagnetism and 
Paleomagnetism 


8918 SalnU iHthada 

RE3E08U. HKRATIOHi APPLICATIONS AMD LIMITATIONS 

Dai Lai H. Rothman (bapartnont o f Ganphyalca . Stanford 

llnivoralty. Stanford, California 94381) Slsvirt A. Levin 
and Fablo Boeca 

The cornet migration of aai.alc data depend! on the 
aacuraey ol tha choean velocity nodal, Races and iiluioi 
C 19621 abovad that aoall error a in tha velocity nodal say 
ha efficiently correct ad by applying a retldual migration 
Co previODJlp migrated data, rather than reaigratini the 
original data with a corrected velocity Tiald. Thla 
dac raaaea compucat ional coat rolatLva to a full 
nig rat Ion, and allows the initial nlgratlon to be dona 
with a leae ac cur at a but faater ilgoillba than would 
otherwiee be required. 

The poaalbla advantage are rainy. Tha ova rail coat of 
al|iill<> nay be reduced, a consideration oapeclaily 
Inportant when migrating 3-D data aota. MiratEoD quality 
Bayba laprorad , beeauie tbo location of Blapoaltlonad 
ref lecture can be rorrectad and becauea of the Ereedoo to 
chooie initial migration with a high dip, Low dlaparalon 
Bathed such aa 8 to It nlgratlon. Interact Lvo realdual 
aharpaalog of tha nigra ted imago. alio baeoawa fanalbla. 

Va diaeuaa the t hear at leal and practical llnltatlona of 
raaldu) migration and quantify tha Tainted reduction* of 
affective dip, velocity, end frequency after Initial 
migration. Ue detoraloa how accurate the Initial 
Migration velocity nuot be to justify uaa of ihl* 
approach and aanlyco allaelng and ousericaL artifact*. 
Plaid data aaaiapLa* using Kirrhhofi auanatlon aad 
flnlia-dlffaranee migration llluatral* tha fontura* and 
drawback* of the method, 

GEOFHT1ICS, POL. 50, HO. I 


2550 Tina variations, diurnal to saculat 
RECURRENT GEOHAflNETIC ACTIVITY - WmHCT FOR 
LONG-LIVED STAB II. ITT IN SOLAR HIND STRUCTURE 
K. II. Sargent til [HOAA/ERL/space Environ- 
monk Laboratoiy, 325 Broadway, Bouldor, CO 

B °Tho* simple index described dearly Bhowe 
per lode of racurient qemnngnetlc behavior. 

The Indax la baaed on halt-day val uaa of the 
geonagnetlc aa- index for 1868 through 19BJ, 
which reveal rather lengthy periods whan geo- 
magnetic activity patterns are faith! ully re- 
pealed avery 27 days. It la shown that these 
recurrent periods occur at the end of each 
a on spot cycle) that thay end fairly abruptly 
with the beginning of s new sunspot cyslai 
that thay tend to last significantly longer 
vhad associated with avan-nurabersd sunspot 
cycles i and that the effect is clearly cen- 
tered on a 27-day repetition rate. The 27- 
day Recurrence Index indicates those regular- 
ly occurring timee when the solar vino struc- 
ture remains relatively Stable beyond 1 AU 
for periods of 1-1/2 to 5 years. Correla- 
tions have bean reported between the index 
and auroral height! and even the global al- 
bedos of Titan and Neptune. (Recurrent 
geomagnetic activity, solar wind structure, 
coronal hole evolution) . 

J. Geophya. Rea., A, Ftpar 4AB208 


Hydrology 


3715 Chemical composition and chemical 
interactions 

A COUPLED ON E-DIHEBS IONAL RADIATIVE- 
0910 Sat.uk Barbed* CONVECTIVE, CHEN I3THV-TRANB PORT MODEL OP THE 

AH EXAHWATIflll Or THE EXPONENTIAL KCAH METHOD OP HIKED ATMOSPHERE. 1. MODEL STRUCTURE AND 
HUSK UAVSIJtT ESTIVATION STEADY-STATE PERTURBATION CALCULATIONS 

Urcgciy D. Laaaar iCowcn Inc., Eou 126', Ponca Cliy, j_ (Engineering Department, B30I, E. 

I*MI! , , . j I. du Pont de Honour* 4 Co., Inc., Wilmington, 

Signal processing theory itel*i lh«« an laolaloO 19B98) , C. II. Hales, D. L. Filkin, C. 

wavDlar ubkh la causal and niaad phaau nap bn cr.naarlad Hl „ at j_ Ki gteed, and J. P. Jssaon 
|n ninlaua phaao b» applflog an onpananlial dwray of atnosphetic nodal composed of S 

aapl It uda with lIb*. Th« aaponanilnl dnaJy alHht narrowband radiative-convective (RC1 cod# 
(her* lore bo a uaciul prepracriaalng step fnr *•••»« C0up i o d with a ona-dlmanBlonal chsmistry and 

■w*5*lar oannatiDn al«« «any watlaatim moihndg require , ra n BDO ,t fCT) cods Is desaribad. The RC 

IK. uuu.ilai In tha dare bo nlninun phaao. This la 


therrlora bo a uaciul proprocriaalng atop fnr selaaic 
viv.lai oat i nation a Into ainy oat last ion mathndo raqulr* 
that lh« waaulal In tha data bo nlninun phaao. This la 
th* ba*li of a method prnpiisad by Tanwr and Coburn 
II9SDI. 

Tha wavelet a In a lolenk trace, hovovar, are gcnaiallt 
no I laolatad, but Inalaad arc convolvod with a densely 
populated raflection roofriclenl aarlat caualng lavera 
wave lot overlap. Wavelet an Inal Ion la ganotally done 
using a window ol data fmr, cho lalsalc craca which 
vatludea rofratlioaa, auifa.v waves, and lata with poor 
allsal-ro-uolac ratios. Duo to thawavalol ovorlap, the 
window generally truntatea wavoluta at tho window edges. 
Uhan exponential do.-ay la applied id tha window. Ihoic 
truncated wavelet* doalnale the wavalot oalloetien 
method*. 

Whoa nn wove let truncation occura. the exponential 
decay convert* each wave lot to nlninun phase, and 
complete wavelet* dual onto the dnla window. If tha 
reflection ,ril«t i« utic oiiolated , than the 
autocorrelation of those data window*, whan averaged over 
many cares, gives aa average aulneorra 1st I on which 
equals that of the decayed wava let. This autoeorrolai ion 
given tha correct alotauu-phaao catiBated uavelal. 

Uhan truncation o l wavoleta dr-on occur, the 
nutotorrolat ion of tho doeaved data window does n«t equal 
that of tho decayed wavelet, and an vtronenu* wavelet is 
eat inacd , Thorafore, the otpoiant lal decay- netliod la 
only useful fnr eaiinlr wavelet oat (nat i-on uhan data 
window* ns v bo cheer such that no wavelet* are l rune tied 
-it the window onaol . 

QE0PHT9 ICS, VOL. AS, HQ. U 


transport ICf) coda la deaarlbad. Tha RC 
model, formulated In log-preaauie coordinate*, 
includes accurate solar absorption calcula- 
tions for O, , Oj, HjO, and COj. mrra- 
rad heating and cooling by COo, 0 3 , and b,q 
are calculated with a narrow-hand formulation, 
while broader-hand formulatlona are used for 
CB., H-O, CPC 11, and CPC 12. The atmoa- 
phirlo chant auy and transport model uaas 
photochemical reaction rate data from JPL 
B2-57. The calculated steady-Btate 
atmospheric responae to several potential 
perturbations is discussed, Doubling the 
atmospheric CO, level yields a change in 
total osone of' +2.91 and a surface temperature 
Increase of 1.7 R. Tha continued release of 
chi ororiuo racer bona (CFCel alone at nominal 
rates gives a calculated column ozone change 
of -1.7% at etoady state, while for a combined 
2 x CO, + CPC perturbation the result ia 
-3. Ii. Drone perturbations due to Increases In 
n,Ci, cb., and aircraft are also dlacussad. 


Ctl, ■ and alrcrait are atau oikubhu. 
Too coupled scenarios Including projected 
changes that nay occur In about 100 yeara 


to all these Identified manmade perturbations 
ara discussed. The calculated oiona column 
changes are -4.51 and +1.5%, assuming fixed 
and doubled methane source strengths, 
respectively. (Atmospheric modeling, nione 
Changes, manmade perturbations, temperature 
changes) . 


0918 Solank nathd* 

A CRITIQUE OK SEISMIC MCOKVULOrli'X KSIlinDS 
knarwjt JurXwvit* iDallao gvaanr.h Division, bt-bll 
loaearcb and bavalopaent Cerp.. 13717 Midway Hoad, 
Della, , TX 712141 Ralph. Ulggtne 


J. Ceophya. Roa., b. Paper -D1240 
1113 EvaparflEioa 

CASOK lOHJKTAKCE OT CONIFEROUS FORESTS RELATED TO 
CLIMATE 

A. Llodratb (Depanoint of Ecology and Envlronoantal 


Different aelaaic pul** cooproaaion motbod* are R«*aarch, Gwedlah Ifnlvaralty of Agricultural Science*, 


evaluated . Thaae Includa awvaral i Ign rithni for 
ccapiilng prediction error filler*: Vianet flltrrlng, 
Borg'* EMlbod, th« Ii norm criterion, Kalman filtering, 
aai two lin*-adaplt*a nathoda. Algorlthaa which d" «« 
aaauoa a uinloun-phaac condition for the »al*olc v»Vrlot 
include rilnlmun entropy, ho ac-no r pb 1 c , and aera-phaaa 
deccnvDlutlen. The tanaltivity ol theaa algerlthoi la 
oaaBlnad lor varicua earth reflacttvlly func t io.ua, source 
wavofora*, aad aiinal dlarortian*. The raeulia indicate 
that aundard Vlraer predictive dacoivolut ion 1* robuat 
under a wide variety of input conditions. Hnvaver , a 
substantial inprevaosnl In pulse compression can ba 
obtained by the hvrg algonrha under :ondltlnn* al ahort 
data aegaanta and by niainum entropy deconvolution far 
aelatugrraa consisting of nlaed-t+i*** wawaleta cooblnad 
with sparse reflect ivlty asriei. 

CEOFHysm. VDL. 49. BO. 12 


lia maicats primarily on vapour praaaura dt licit, TPD. Far 8g 

an ii robuat H q- 2, e dacreaaad Trea 1 1 no ■*' at a VFD of 

. Hava.er , a jq.) p 4 dovn to 5.5 m a' 1 at BOO Pa, than mors » lowly 

,alon can ba dan u j a a'l ,t 2008 Pa. Tha dlonial variation of g 

on* a I short Hal characterized by a rapid Incraaia In tha norulng up 

volulion far ,^^5 g m [ban g slowly dacraaaad until noon, 

et * cooblnad Ts cove red aocawbar la tha aftamoon to daeraaaa agata 


Geochemistry 


1418,3715,5549 General (Ion Ccnpaaltlon) 

RECENT STRATOSPHERIC NEGATIVE IDS COMPOSITION HIASUIE- 
HESTS SLTVEKH II AND 45 KH ALTITUDE 
t. Adi*. D. Kavelina, I. Ingala sod f FTadarLck 
IKatglan Inatftuce for Spaca Aareaaay. 2 in. glean 1, 

B-1180 gruaaala, Belgium) 

KagatLv* loo apactra obtained during three balloon 
flights par for aad In June 1982, September L9S2 and 
Saptambar 1983 are rapeitad. Tha lower altitude Unit 
of the Daaauraoaaia la Impoaad by tha dacreaaa o! c ba 
-inauunaat aauLtlvlty and the upper lLmlt by ptaiant 
ballncnlng tachnlqvaa. Ac high altitude* tha Ion apactra 
an disturbed by contamination, utiacaaa at lew altitudes 
Ion cluatar break op is a aavata problem Navectbaleia 
knowledge of relative abundances of the dlffaronl ns- 
girlvs Ion maan paaba, ealnly belonging to tha 
K8j(IIM]) n and HSD^IHIIOj^IHjEOj )| cluatec famlllaa 
allows the derivation of cone anna Ilona of H 2 50 A In 
tbe altitude region of 22 to 45 Ib. At 45 b» *> la- 
craaaad SO; BLalng ratio, poailbly due to vulcanic 
acilvlcluB, was aatlaatad froo tha oagative im »asa 
apactra. Tho data ara discussed In tame of pravloua 
atasureDonta and wdali Special Inters a I la given to 
tba sulfur chemistry and iha Inpllcallnna cn aornli’l 
foraatlen. 


Tacoverad aocawbar la tha aftamoon to daeraaaa again 
down to about 2.5 tn , _l in the aveniog. Prom Hay to 
August the projectad seadle area Index varied from 1,0 
to 2.6, ubaraa total canopy conductance Incteaaad by 
1001 dus to variation! In cl lira L« (501), naadla azra 
(301) and Btcmatal efflelancy (201). Gosparlaoa between 
thtea foraata Indicated that (t was note Important to 
understand iha c:4ehnlina behind the aaaaonal variation 
of G than 10 aaaeaa dlfferancoa In G beevaen fotaira, 
thesa latter dlffarancaa being ranarkably small. 
fSurfaca real stance, tranapl ration. Penman aquation). 
Pater Saaour. Raa. , Paper 4U1372 
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Temporal Evolution of llw Solar wlnd and lhe F° ma ’ iDn “ s,fln Jln * h ^(i.hlia Kifiit /luMuf unJ R.’dtrt Kutntr lu*4J 


S-750 47 llppaall, Sweden) 

Canopy cotidudanca <C) and apaclflc canopy conductance 
(g) veto eat lost ad from Iowan ratio Boaiureoanta above a 
aparia Scots pinB loraat. Both conduccancea incraaaad 
with Lncrgaai.ni aolar radiation, Rg. with tha hlghait 
aanaltivtty <0 the low gg-ranga. Above 400-500 N a~‘ 
they ware practically constant with raspict to Rg. Dur- 
ing typical daytlca , (tuitions, tho conductances depen- 
ded prinarily qn vayoor praaaura daricit, VPD. Far Kg 
above 500 U q“ 2 , g dacraaaad frm 1 1 ms a* 1 at a VFD of 




Qrowihand Msinunanee or Lons-Sale Msgneuc FltWiin iha Dayv.de J. I. P/ItlU/’r, J. (J iaihnniiin, und I’. T. Rimi-fl 


5R8 Runoff and Klrcaaiflow 

A COMPARISON OF [l A 111 FALL-RUNOFF MODELING 
TECIimOI-ES ON SHALL UPLAND CATCHMENTS 
Kellh M. Iw<agua and R. Allan Proaxc (Deparunent of 
Geological Hclenccs, L'l.l varsity uf British Columbia. Van- 
couver. Canada, VIT 2B+ 

This paper repur Is a act model-perlormanc* calcu- 
latlbQB for Ibrta rvanl-beaud ralnfalV-runoff mo’lcla on 
three data acta Involving 249 events from small upland 
catchment a. The models Indurio a rugrcaahm model , a 
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Magoeiopausc (Paper 9AM 14) _ tp.ncr 4A806J] D. C. SfArrt unJ (I. L. Stave 

Donuiucam Pior«rlie» M«wne I Fta pigncUryTpIn ami the Solar Wind (Paper 4A8017) 

MsgneWipherle Energliallon by [nleractlun Beiueen ngnci ry pi j A j ^ j ]/ u c i lfi j r . 


UbHrvaiion) of Eleclrou Beanti in lbs Low-Lniituda Boundary Layer (Pape 1^ R j FU:eitrcHtr. aitJ J, D. ScalJirr 

Surveyor Esorge.lc, E > 35 keV, Ion Atdroirop* in the DoepGoonmgnruc M jbJ ^ ^ 

Auodallon Be.tecen Energt.ie Partlria Bun., aud Rl.kd.od Curtenl* In .hr GeomagnedcTaH 

Simultaneous Oh^rva.lou. of Pc 5 Pul.a.lon. by VHF Radam Spaced 11. Hour. In MLT iP-per 4AK0H41 J. C, Key* 


Rctonant Harmonic Alfvin Wave, In .he Magne.osphem: A Cats Study <|rJ BinjfflJlAuiPI 


Drill Compnational (MiaHJIiy In iha 4 A 1 1 501 P ' N *C.&i , JDrnd 

Till Field Effeci* on Drill Mirror IitilsUlliy l Paper 4ASQSUI ,n ~.,aARn7dt 

Dirrcl Evtdece. forT«hSu«S(Bin.oda)) Aeeshrs.ion ofloncpharic Ion. K Pcltfsi ^ £ . c . 5Mley 

A cede rat (on of Barium ton* N«r 8000 km Above an Aurora T j /|allllldll> f. U . WtKM, and If. F« rP f 

Cap iPapor 4A8UH3) j £ A'llflrr, E. £ Gatnti. J. Mobllla, and R. G. Jalnrr 

■a. n.... w.™ W— ■ w-*— U1 - F »■“ " “ Arc £XS£ ".ic ... a*. 

nluMMp rf Dui-Sccior B«lHc Fi.ld lo Emr,, DKl«nl>B ,1 ih. Inn.r EJpoIik. Eton rl.nn. Shrajor^ ^ ^ 
fraSmWIto Si? wlSto Ftolto Sni*«oi“ E, WEi.ll.ri [P.|*i s p ^ 

A Cto-J.. ^ ,h, MEMnto FW* -U TW» tod-dF™ M-d*;, 

p,, “ n ” ob " ,,,d ,n E rr?to F c““7S? c *"««» 

LonglwdlDil v.ri.Hdiri Ato CWP i. Aci.ii, V Evidto Sp»d f .nd M 

TEe Ride W Finite PmlM Lto .. ,E. * »■*» =“ ft ^ s . T ^ j. D . 

Modulation.) Itw.EWttrnd Wl.o. Fonn..lo. Dud., topto Hutin .^ M ^ M 

Global Evchailon of Wave Phenomena in a Dilripsllve Mulilconsiiiueol Medium, 2. Impidltvs PcrlurhaitniH In lhe Enith * 
Thermosphere (Paper 4A8174) J „ «■ ' Ua ’ rt \- l A 1 aml h • A 

The Meridional Thermotphsrlc Neutral Wind Magtured by Radar und Opuctd Techniques in llw Auroral 
Region (Paper 4A1083) IThcshi B. HTifcwdr, John IF. Mirinibr, Jr, Pmif fl. Htfft i«"J AaJrev f S*)f 

Planua Potential and Grain Charge) in a Dusi Cloud Embedded in a Plauna 1 Paper 4 AH 192) _ .. _ 

O. Ilavnts, G. E. Morfill. and C. k. Cmru 

Mcdlikslion 10 Shock Filling Program (Paper 4A8159I ■'* w - Jl ' uni ' ,,nJ R p ,j rr<nn 

Evolution of the Earl hi Distant MagnelOiail: ISEE 3 Electron Plasma Resulis (Paper 4A8049) 

R. D. ZwlM. D. S. Bilker, 5. J. Bum*. IF. C. FeUmn. J. T. Gnshag. F. II . H.rnct. Jr . 

D. J. AfcCnaUi, B T.T imriiUUU, vinJ J 4. 5/oi (n 
Crow-Tail Ion Drift in s Rrnliilic Modal MngtKlainil (Paper 4 A 1 0811 Ktlih Pr,. rr und O D. Beard 

Polarieuilon of aeumognsiic Sudden Commencement! Observed by GeousiMHiy Sstellnev ( Paper 4A8 1 53) 

II Aiuytuiii un<f T. .IriiM 

Drill Waves in High-p Two-Temperature Plaimus IPaper 4A 1079) Siti.in.i Af^llsnAi 

Cron-Polar Cap Powudal Drop and the Energy Coupling Function (Paper 4A82l») 

H.-f J. Aim, H.-l. .fkiMiifu. )”. KuatU-. inf J /f- Mid 

The Importance or Veilleal Ion Currants on the Nighttime loniealion in the Equatorial Flccirojet ll'upet 4AW137I 

R. Riiifhdi-iiriiii, R SrlHharim. mid R.Suhatlnl 

First Observe 1 tom of N0-MHv Plaima Une Back scatter During Healing Experiment* si TromiP iPaper4AKI22) 

A HrJberg. U. 7 h(JJ. R. Hiniriuu. II. Utrhlam. II AupkJ. iiuj I' Sluhhr 
Lnrib's Magnetic Field Pen urbn lions at the Possible Environmental Impact of the Cuncwpiualt/e-l Solur I'nwer 
Saulhte (Paper 4A1I151 M <'■ l and S. P kuu 

The Eflecis of Dipole Till on the Siructura of the Magnetosphere ( Paper 4A8 1 40) r. ( . H u 

EllV Airflow During Active Solar Condiiiotu. 2. Emission Belween 530 and 93d A (Pnpei 4AM 1 3) 

E. P. Cenrhu. P. D. Feldman. R. W. luiVrs. and .1. R. Chrtunar* 
Comment on "A Comparison or Coronal and Inieiplsneisiy Current Sheet Incllnullum'' by K. W. Ilchnnnuii. L F liurlugu. 

and A. J. Hundhatuen IPaper 4A8074I S. I Suea 

Correction lo "Production of Auroral Zone E Region Inegularilies by Powerful III Heating" 
by F. H. Hlbberd el aL (Paper 4A826H 


Correclion to "Commcnl on 'Are Equaiorial Electron Cyriolron Waves Rcsponslbk for DIITuse Aurural r.lccirmi 
PiectpiiationTbyO. Belmoni.D. Fontaine. and P.Canu" by L R. Lyons (Paper 4AI21II 


Geomagnetic and Solar Data I Paper 4A 1 2891 
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3118 Snow sad lea (Xataaoeyhln) 

IB0T0PIC DIFFUSIOH IB COLD 8 BOW MID fiaH 
I. H. HhILlen* (InatitutB of Paler Stadia* end 
P* pert rant of Qeology and Mineralogy, Tbs Uilo State 
Uni serai ty, 125 South Oval Kali. Co limbus, Ohio 
43110, U. 3.4.) , end P. H. Grooto* 

Heleculer aleieg (e cold enow eed [irn ii ordinarily 
controlled by vapor diffusion. Diffusion through, ur 
along lhe Ice ostrle is slow, uhsreee diffusion Iran 
the air to within ■operate grains le comps rot I vo I y 
rapid. Thus nixing occurs la the vapor phase and tho 
exchange with the local lea Involve* all the water 
■oleculse. 4 quant I fleet Ian of these concept a is 
applied to che diffusion of oxygen- Isotopic deptb- 
profLIae In suathorn Qroenlsud end at Daae C, 
interctlca. It successfully describe! the mathlng 
of seesurad prof I lee. Hi* nootblng rsto Is strongly 
dependant an taapsrature sad denilty of the rlrn, 
{Snow, flrn, DStssorphien, liatepe), 

J. Ceophys. Bee. , D, Paper 4D1417 


gas profiles, Tho dvrlved H^O and W»ij prof l Jos if* 
assesscil dgainsl iho ohoorvaltom ol other gulhort owl 
arc discussed in Un> lUjltl uf me Iracu gss dlsirlbul- 
lons Cdltulalod from | din uu tmin leal oodols (vdlor vjpori 
nilrte odd, ilralosphiTlc ciynjHiblllon, solir otcull- 
allon). 


.1. ';>"j|i|iyii. Hi- 11, , 1), Piqu-r 41)142 I 


Meteorology 


ys. Baa., D, Fepsr 4DI417 


three Hats seta Involving '49 event* from email upland 3719 Chemical Coaposltkn 

cstehmenis. The modolfl IneluHo a rugrcaelon model, a (ruiMour*ii> u n uu uia „„„„ ,,, 

unli-hydroRraph model, and 1 qu»»l- physically bused 5IR4IK,PHERlc HjO MD IflOj PROFILES DERIVED FRM 

model. Tho ratchmonl* ore from tha h'eHhlle River Ex- SOUR OCCULTA! ION WASUREMEHTS 

neHmentsI UeU-rehed. OklohomBi tho III hunt in go Crack 

Exporlnvulsl Walor+hcd. Pen neylv ml* 1 end the Hubbard risener. r. Fffjg and D. ftghul (HelBOrolaglul 
■Jroak Intent nl F«mi. Now lUmpshlre. kkM pnr- [rail lute Munich, Iharaslenstr. 37. 8 Munich 2 

foit w> nee woa seseeictl for a vexUlestloi. perlud lb.il *■ 1 " «• 

carefully dlellngulaltad from lh* caUhratton period. For- !•«•<!.), P. Burkerl (Xdyiar Threde GsbH, Wflrmtsl- 

furmvncr aa*o*Bm«nl was carried out both in forecasting uraBe 2, 8 Munich 70 FRO) 

mod* sml It. design mode . The resulft show lurprlnlnflly ■ • ■ ■ 1 

puur lorucaiilng cfllclviiclea lor ell models on ell data loepict iwo-chinnel radlcfKlers for solar occulL- 
setn. The unit-hydro graph mudd and tho queel-physl- al [ fln fiI par) rants Msyb hem rn«tr,irtort in . 

oily boned model hnvc little fuiecaalliig the B “ 8n “MlruCUd (n Order to 

ragccSBlnn modal In marginally linttor. The norfurmenc* nc43ure ItratOSOhlrtr l«/» «•>»■ • — * - 


14 ID Chnnlatry of tha atFoaptwra 
MEfcfiUHENEHT OF HECTIC OKf&E FROM 7 TO 32 KH 
ANT] ITS urUP’IAL VARIATION IN THE STRATOSPIIRRE 
Y.Kondo (Ransareh InaLltuta oe Atmapharlcn , 
Nagoya UaLvetslty* Toyokawa, Japanl , 
H.A.Hntthows, A.'wata and H.Takagi 

A chonti.1 urn 1 nascent NO detector was launched 
on Soptenho* 28, 1983 fron Air sur 1‘Adour, 
rranco(44*N,a*Hi . The balloon was pi Lot ad 
to par form an sxcursLon from 13 to 23 kn daring 
the flight and rut ar nod to float at 32 kn ono 
hour boforo a unset to onable a sunset study to 
bo made. The firm aacunt and doecent profiles 
obtained with a solar sonlth anglolSZAl of Iobh 


LSU1 uppou ti'wiv ■“> 1 — 

rogrciBiap moJpl in narginaiiy bettor. Thp pti-furmance "ensure strausplwric irate gases. Tha tnstru«enls can 

uf I hr mu dale It, design mod* le hcltrr, Iho rograsnlnn u - e( 4 .. filter , ' 

■aodel end tbo unll-hydrogreph nvKnl shotted u cup table ' Uffllltlffll-ljpe radlGBelors de- 

prcdicllv*' pouer, hul Ihv quasi- physically bsetd model plMIng on the trace gas umler Investigation within 
producud jcceplublo pri-rtlellinia on only ono of Iho Ihrcu L .uc 1..1 . ' ,u,,n 

cafrlimenlB, We hcllova thai iho primary hjrrler ui the reiauve neasureient program, Ml Icon 

successful eppllceilr-n -if phyeienlly bleed it wills in tha fllflhls were perromed with a Davloed of nn m M..r 
f let. I lls* In lh* eculo (.robtame 11,., I are eesoeblod *lth “ f0Ur 0f 

Iha unmaaeurablo epatul variability of rainfall and soil '* rjilIcnjUrj, from the Ml tar- type 

hydraulic properllwi. The fact that simpler, If n* data Maiureaents . profiles Of the trace us tea u n tom 

Intensive nmdeTa pru*ld*il us good or botlur pridlcllona .„ , h . * T Jnn ™ w 3 

than a phyelcally-bakod model le food for thought. height regioq between the tropo- 

(Slrfsmflow. runoff, tnntlol cnnporiiwn, rullhrallon, vur- IHUSS and the balloon float level The Hat* 

Iflcallon. proillcllon. -foruesellng.l also Lnrltidsc ' ^ eviluation 


3725 Convcctlan, liirbulsncn, inti ill ff alias 
CtlHPAfl ( SOUS OF VERTICAL HI HUS NUSDRCU WITH 
THE CIIATAII1IA AHD PUKI.1t I LAI KADARS 
D. J. Halt Ins, K. .layawn-ra (HPOpHyilcal 
Initltuto, University ol Alaska. Fairbanks, 

Alaska 99701) 

Tha Pokor Flak, Alaska HST radar and ino 
Chaianlka I neoheron t-scal ter radar (opgralod 
In an ST Hdo) wero slnullaneousty nparatad to 
coupar* vortical air motions In lhe trnposphare 
and lower itraUisphero, Tltc tao noarby radars 
were operated with ihulr antunnas pointed 
vcrilcally with 750 Mlor ringo ro so lu l Ion*. 

The radars havo widely differing operating 
frequencies (50 Mila ant] 1290 Hill), for tho long 
wavelongth radar returned signals are tnougni 
to result frou coBblnatlon of specular raflacuon 
and lurbulenca-scsttored signals, with either 
mechanism possibly being dominant at viriom 
heights. The shun wavelength radar Is erpaewi 
to receive only turhulonco- scattered slgnsls. 

Both radars were ablo to detect notions et a 
few cont! me tors per second and delect tha 

E resonce of similar short-psrled wave notions, 
ovovor, whan tho dau were averaged for an 
hour or more, significant differences (n the 
■varaged data were observed. He suggest th»t 
the differences are probahly duo to either •* 
perl rantal errors, or apparent vertical WM*’ 
observed with the Poker Fin radar due to on 
vertical specular echoes from horizontally 
moving til tad layers- . ... 


An cs limits of an apparent antenna Polnt1n9 
direction of 0.27 dagroos off-vertical hj* ^ 


Vat ur Roeo'ir- Pc«. . Paper culJ?!. 


alio Include 


« twprehenilve analysis cf the error 


sources and their effect on the accuracy of tho trace 


bean rode far tha Poker Flat radar. HI th the 
available data wa aro unihle lo determine » 
this la a true antenna pointing error or tne 
result of horizontally moving tilted lelfnrs on 
the specular echoing mechanism. At helghls . 
where specular echoes are dominant, the pjqfl 
pointing direction of the antenna Is not erij 
The effective pointing angle of the gntanne 
determined by the normal to the spSCNler , 
reflection layer. In this cate, a cwponM* ^ 


of tha horizontal wind may be Interpreted as, 

Vortical Hind couponed t baceuse sia 11 *11 « ... iM 

the atmospheric layars control ths efftenw - 7 - . .gjR 

sntsnna pointing direction. For tne o»er' ■ . - f • Jfz- 
liclghti whore n«i>spscular scattering «i d *'J 1 ^ J, ' ■ 

the physical pointing direction «f W j4'; -ta 

IsoorUnt: for vertloallv df racked *i ,MI *£V..r : ■ - . 
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niuinitu-ln or vlvPlrlr vhnrg* trvmHferrvd to a nnlnj 
)■*]»"* Of a-jft-hnll «)ivn Ice cryntnle collide tnnr, 
uoperat# nra iionelttve funettens ;X it.o llqul.1 jrttrr 
entont nn.l !l« tern,, w , -aero, Cnrt.iln -lit forontflu pgl.^er, 
theaft lo.iulte ObMtnml with cryat.vl/rlr.ei relntlVQ 

wloclllti of - Ins -l and tne-nc- ol >tlwr vurfurw nt -Uj-»-I 
hnvu hs«n roconci lod It, tl,0 proeent »>■ » in terns -jf 
vel-vilty -!<-(, wn.ionce of tr>o m th., esurju traiuifvr. 

H> maanurimi thn . h.irfc Ir.rnut'orrx'-t tv two leu t.irgBtui -A 
dlf inrnrit ul:e, nn ooilnatv line boon n,.i„ 0 ( tho product 
or cvlliston nnd sup,, melon probabimiee of cryoteie 
lritorn:ttiift with n r *-n rtta-ucor ciwgei. iTnun<]-i n,.,m 

Chnrglns. "chlMnal. 4740 Deeeeogctphy (See lee) 

I. Caophys. Roe., D, paper 4DI4ZO OF FIRST-, RAH F * BT kc DDRIM 

3735 Eloctrlcal H,«.<Buoa 4IOo‘oIi S"!' L,l( ’ r, “ r V- «'» 1*4-234. 

HEASURFAIKTS lit IOII WBII.ITY TO 30 KH Dlghy. D * *' P,,,d ' B ' 1 CA *11091 eeg Svixq a. 

J. R. Rc-Bwn IDupl. p[ Phyilc* and Aulrunony. Uulvoraliy An enelvel. Q r f| r it-«>, r... .. , 

ZSF*' ,j,r “ 10 ' w wn - -■ j - ik ' f —- u - rr 

Bull Iviin-bvrnw tnw-isuresonl * „f ntMspbsrlc aluctriisl iU '“ri • 

paranotace made during the Innt nevurul yuac. icdlcxte Cee.dl.e Arehlpeltgo free 13 in,, t<,13 1nlv l9ll ill 

that thorn has been u elxnll Irunt change in tho average Satellite lsi|ery froa l .edi.l end S„„^ 

well ion sohlllty In sd-JlcInn. or, .one sound II*. ehiB|*s ebearred In tbe propertlev of lhe seev 1™, 

abrupt chnngou In chu Ion nobility pr-fllo luvo burs end the see le* . tenperery I eerie** H toll! 

nertod. Thuee vnrlaLloni provide an unusual opportunity *o»l* larfeee reB|bm*| due lo farsiilon of „r 

to axperLmentnlly study H.e funcCloral reUUwnehlps lee el the .eow/lB* Jni.rfee*i iina.ive eus nit end 

betwnen mobility, Ian doniliy, conductivity and che eerrioe floodlnjt developaeai of , or f„ e 

ru combi not iun tugM U leal In the BLrntusphi.ru. U(thln drelBige nelinrli eed low lepegriphy ironed mature* 

the uncortnlnt two Involved It I* f-mnd that cho toeaeure- eed leel bresthlsg helsit tad ■ rlpld dcalnlu ot each 

doiiLb support Chu ulmplri prod lc Led thoorcLUnl raise ion- of lh* tor fane water. Pros Ib* eilenilvi Hllqltv 

ships hat ween the bo verluuu parsancere. If fluctueitons profiles obtelned. ive xonii of repld dei a lleillon in 

In Ion Bub i I icy new In fact n usual occurrence, then this the flrat-yeer Ice were oburved: one ioee eiteedlpi 

Wt.rk IndicoLon ihut vsrlutluuo frequently observed In tho fre« th* ilr/loe lolirfie* downward toward the evelsr 

ion Concent me ion are piobsbLy roleted to changes In ion °f the loo sheet tbel resellsd free earless venlai 

mobility rather than aerosol varlaclone, as ts usually end drsleige of the mrfiee sill eeier ihreevh the 

sesuBcd. Ono BoiuiwtiaL aurprlulng reeult predicted by ths l«. B»d the other loss exleedlei free the lanftee In- 

funcc tonal reLutlonehlpi batwaon the olectrlcsl poremecero lerfie* npwerd toward the eenLer of the lee (beet lhai 

Indicates chec cho rahlvnL conductivity nay be relatively resulted from hexing end ■eperillon of leiwilar eed 

lnaenolt Ivo to mobility vnriaLluna. lea dee Ln s layer ef lee ulinliy melt water banaslh 

J. Quophys. Boh., D, Papor 4DI426 Ik* lcl formed from eorfeoe melt wiler raneff. A lx— 

ereft redsr Insgsry de lee led ebeeiea le Iha aneanl of 
3735 Electrical Phenomena tarfiti water eed le the dewslapmex ef lapegrephy 

ELECTRON HAVES IN TNE ELECTRICAL BSEAUiOVN OF GASES, WITH •■""■Al** dreieege fee (Diet, glslltr ehingei were 


n«ir?IL d,B m IT* p, - c!pit * ,,on »■*««" •* the 

.quell }{“>. H**™*-, OTh-tce. Metric „ <idi 

j. Uaopbye. Pun.. 0. Piper 4D141I 


Oceanography 


APPLICATION TO THE DART LEADER IK LIGHTNING 
II. Jurenks and E- Barreto (ASRC, ES 324. SUKY at Albany, 
1400 Hashing! an Ava,. Albany, KY 122221 
Ths fluid dynsalasl analysis of an electron gse hoe 
b«an racenclv reviewed end applied to the final etsgo of 
an alsrtrlcal breakdown In gsass. In particular, It hea 
been uaad to daserlho tho propagation of lonlxLng uevae 
thsc nova with epeoda of 10* - 10* m/aec. Numerical 
machadi ere usually used to find eha-;V-lt| s solutions. 

To find analvtlcal auluclons, ws have reduced the orig- 
inal system of a tact ran fluid fconclnuttv, mameatua, 


deieeiad la eoluldeat Linden eel tlipaotnl leineer 
IkSfl) Imsgery or the atudy ere*, end In Saeul radar 
Isagaiy end Laoditt HRS Imagery of th* Pries* ef kali* 
Strait from iely 1911. (*ee lee, deiellsstlon. resotv 
•anilng) . 

J. Oeophye. Ben., C. Papor 4C13S7 
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Journal of Geophysical Research 

Volume B9 Number BIS December 10,1984 
Special Section: The Origin and Evolution of 8esmounts 

iDirriMke lr. Scamn.ini Special Sectl.vn (Paper 4BI310I Am B Haln , , 

• ° ,Cr, ” i and Caldera, on Young Seanoum*. Intighb From Sea MARC I aad Sea Deem Sonar Sunaya of 

a Small Seamount Group Near (he Axis or the East Pacific Rise al - 10 N ( Paper 4B0301) 

Th*ruuxh.n u „ . ftaolri J. Fornarl, lYtlllam B. F. H>ob, and PanlJ. Fat 13.089 

Tbe Geisha Quyoii: Midilheam Baihjmeiry and Marphomelric Inierpieistion IPaper 4HI2DS) 

w>.-..-. . - . ... . _ . Prter R. Vou l fl«f N. Outturn Smoot 13JM1J 

utgnai image PtwasiogorSedhcan. Rzihymeiric Daw Tor Slruciural Studies of Se* mounts Near the East Pact Be 

OrteE JrEfSSL I „ . „ _ » "■ Bfcwfc R- F. Anldst ni. and E. A. Giriimeit 11.108 

Origin orotiyoii: The Beagle lo Seabcam (Paper 4B0I32) H IV. Manard 11 I (7 

Intiimedlaie- Wa selenglh Magnetic Anomalin Oier I he Cc rural Pacilfc (Paper 4 Bl 1 80) J. J. LaBretw* and S. C. Coiwfr 1 l.l 24 

raKomagneium of Line Island* Seamounts: Evidence fm Law Cretaceous and Early Tertiary Volcanism (Piper 4B09CJ) 

O^HeiBhua 1 . L,, ^P h *" ■*. Seunoums ( Paper 4006 [ 5| W ‘ fRfJ J £*lS ! U 32 

fZ J n H* LfluiwIUe Ridge (South Pactflci (Paper 4B0149) .4«y CYwnarr aoj Afm Domini, 11.171 

Lithospheric Fleiure and TherotiJ Anomalies (Paper 4B0306I Mwria JC. McNtill II 180 

Th! v!?*™' I""? 0 ™ 1 U WMA Canary IsUnds (Paper 4B0642) Hubtn Siaudiprl and lion- UMeh Srhmlmkt 1 M95 

rue voicanoselimk Swarms of 1981 -1983 in lhe TaUU-MeheUa Ana. French IHslyscsIa IPaper 4B0419I 

n o „ JarqvtM TaUutdlrr and Emile A Okal 11,116 

a^.Vr 0an i l I>a r e f 4B0I4S1 Rodtt BatlisanJ DmU Vania 11,235 

Geology and Geochronology of ths Line Islands ( Paper 4B078I) 

S. 0. SchUngtr. M. O. Ganla. B. II. Ara ling. J. J- TfougArcui, H". H*. Sagrr, 

PA.n,t„ r-.,. i„„ . o . , J. fl. Haggerty, J. A. Phtlpotn. and R. A. Duncan IU61 

rositbla Penurballons lo Haispoi Traces and Impllcaiinns for Iho Origin and Structure of lhe Line Islands (Paper 4B0639) 

Geomeiricnl Form of Asciunir Ridges. Volcanoes, and Sen mount* (Papet4B0772l Burif Epp 11J73 

C. L Angnim, D. L Tut cell t. anlJ.R. Oclemhn 1 ] ^67 

Regular Issue 

An Espenmemal Approach to Thenul Convection in ■ Two-Layered Mamie ( Paper 4111036) Paler O/w# 1 1J93 

The Thick nets of the Continental Lllhosphere I Paper 4B0703) IP R. p thler \ 1.30J 

Inhomogeneous Struciure or lhe Senegal Lithosphere From Deep Mognewiellurlc Sounding* (Paper 4H1 1 1 9) Af. Jiffs || j|7 

Oeophystcal lnvesii|ailan of n Suture Zone: The Border Ranges Fsuli of Southern Alaska (Paper 4B09S4) 

- . . . . . Michael .4, FfsAer and RtdjtrJ ion Hhcnr 11^,33 

SuLciural Trends m lhe Nonhern Red Sea IPaper 4B 1 029) Foss) Man and John K. Hull 11.3H 

Hydroihennnl Acihuy al iho Trani-Ailamk Gcoiraverw Hydroihcrmal FmM. Mld-Allaniie Ridao Cresi SI 
26 N IPaper 4B1058I 

PA. Rona, G. Thmipion. M. J. Jlfofzt J. A, Korion. IP. J. J.-nllm, fl. GuW M. Malliui. K. Yen Datum, mij. M. Edmond 1 1,165 
GcDiec I odic Siguilksnce of Qncissic Amphlbotiics from ihe Vems Fuuure Zone, Equaiorial Mtd-Allsnili: 

Ridge (Paper 4D0776) Jore llomnut, Catherine ildiel, and Rojmond Aftxtffaar 11,379 

Thcimotnecnanlcal Evoluiloo of Oceanic Fracture Zones IPaper 4DL 1 25) IhitJj J. Sania-tH 11.401 

Some* Mechenlims of Fjiihqua let Neai Mid-Ocean Ridges From Body Waveform Inversion: Implications for lhe Early 
Evolution of Oceanic Lihuipherr (Paper 4 BCi952i Erlr .4 Bergman and Seat, C. Salomon IMIS 

Initaplaie SetsmKii) and Sircvses In Young Oceanic Ulhnipheie IPaper 4BI093I Douglas .4. IVItiu and Seth Sirin 11.442 


wars solved analytically. Here, this analysis la Im- School. Hunt ere v CA BM) C I T Xm. . n F !,«» „ . , ... , . Sltphea P. Grand Ml DvnM V. Htbnhttgcr 

proved by including s eourcs or elect rone due to collie- Bn d A.R. Roblnaui • ■ ■ ■ Iwoare. D.E. Hagen Rayleigh Wave SniKringal s Uasin-Type Heiciogeacliy IPaper 4BI 126) Riidlgtt SirUit 

lone! lunlxaclon, and the earn thee dnecrlbea cheagee In SstellUa IB Imagery and In situ hydrographic date Sptrimhwrwi'ut'u ar.1 Mechiniirm in Alluvium (Paper 4BI06V] Prion IF. Slump and Robert E. Rtlnkr 

ion ‘ 1 " d chsnns 1 ■ Th* dom- Bro ule g to on d#rocand better th* masoacala varleblllty Across Long Valley Caldera, California IPaper 4B |Q9|| Rtrhttt O.Caub. John F. Eitrtm, and damn C .Sn.yr 

rllf “ ha “ n " 01 * th " M< ‘" Kltton 11 * ttu Of ths California Current Syatoa and to eiplor* the Bewinlnalton of Suets From Slip Date haul is ami FuWs (Paper 4B0986I Andrew J. Ml, hart 

f " r “J ton - P '°F*‘ relation of I tn aurfece and euhsnrfnca choreal structures. In Siiu Suns Drlcinlnalion From Hydraulic Iqietllon ten Data (Pipei 4BII36) f. ff. fiirarf and 0. ('atlfr 

^ eoal RtMa ind Crus,iU Pore p,cuu , e ,p.p„4So7.) j..^, Hau,rondA*u.,Z 

propsgecton ch^ror^cs of Ix^inUht- SlSSE^jBS uJ u! W^'fOc^edlctlon IP-P9.4B0987, If'iffiilm F. Aturphf III 

nfng. Tha dart leader L. described .. . coopres.lonsi Through Observin', Hudal InSllu!"* Owmeinc Model lo, Eacaeolum and Mod.lkaikm al Terminal Simple Impact Craie.1 (Paper 4BI027» 

alecrron wsvu produced hy a rapid charge aecutwlsilun et Based on both IR lsagas and the In situ dels, a let ... F- A F. Grier# sad J. B. Vanin 

chs top of s lightning channel. It moves toward the entrained upvallsd coastal water and adverted It rapidly tlfccls of Thermal L ydlng On Magnetic Properties of Luna I Analogs fPaper4BlOMl 

earth along e decaying channel, furnc-d bv a return stroke, offshore. The cool anomaly, which was el bo relatively Andrew M. Barron anJ Pfflr N.Shht 

with speeds of 10 ro )« 10 m/aec. The speed 1" shown dense, use abost 50 km wide and sxteoded vertically Mineralogies! Companion and Cooling History ol Lunzf and ChondriUc Vesicular Mcll Breccias I Paper 4B09561 

to be Unasrly proportion* l co Vp a . end Inversely proper- to about 4Cta. Teopcrature patterns at th* surface wore Haumlckl Mlwmena, lllmhl T.ltrAl, and TemiM IrilU 

cionsl to n„. me dett lesdor propa E st«« without slgnlf- well correlated with thoee to about 30 si balov 50 a Author and Subreci Indexes Follow II. JS8 

Icenr damping se long as 7p 0 le e.-rctnallv eMlntjJned the surface temperature uaa better correlated with 

bv continuous current flow. Tho luminous extent ol a hori rente! temperature gradients. The location or the 

dart lesdor Is Interpreted aa thn result of colllilnnal tesperature front at the scut hern boundary of the snosaly 

Ionization In Its vs) a due to cho electron temperature was track* 4 in e series of IS Images over two weeks. 

Increase ar Ira usva-fiv-nr. tflaccrtcal brookd.-.wn of The displacement and reorientation uf the front ware ' 5,1 dl “ ln4 | <'toraei lone with a«* <nj planets 5H0 s-l-r Vlnd Hugnetlc F LclJw 

■sees, elactrun waves, dart lander). consistent with the propagation of moaoacale features HACSCIIC FISli) IH THE WAIfi W VENUS SHI) THE rnUUTIu.V Of HACNiTIC F I [LI'S <Jt Tilt SUN V-il IHF SvMII-fnlTH 

Inferred Iron two hyirographlc mappings. [i|»1ecemonts J««f«HIC IKULM UF IRAIISIZKT VAPlsTIOrfS tiK Thl. IMTVFLA.MT/*) 

J. Oeophye. Me. . P. P.oer SOUl* were pmhably also related to eurf.ee Ekmon transport. *■ ^nbd'hl IIUIo fomA lsbor«..rlse, ToVyo 1HV, FIII8 AT I AV 

(Koeascale eddla*. cool lllanents, fr-xits. Jets). Japan*, I. H. Grab-weVy, H a. Taylur. Ir., J, G. F. Tung iS.Ur Amlron-.zv.i. .Uc.h.rwiuJwr.i.rA > 


ional Lon Last Ion. and the rarm that deicrfbss chsages In 
ths erosescclansl area af an Ionised channel. Tha dom- 
inant fores term that controls ths wavs motion I* St til 
tha alsctxsn praaaura gradient. Tbe formation, propa- 
gation, and damping of elec cron wavai le discussed. Ibe 
re eulce obtained are used to describe the praprrtlse end 
propagation characteristics of e dart leader In light- 
ning- Tha dart leader Le dascrlbad as s comp reel Ion a I 
electron wava produced by a rapid charge accumulation at 
chs top of s lightning channel. It novea coward the 


to bs tlnaarly proportional co Vp a , and Inverse- Iv propor- 
tional to n„. Hie dstt lesdor propegstoe uLthout itgnlf- 
Icsnt damping se long se 7p 0 le e.-roinollv maintained 
bv continuous current [low. Tho luminous extent o( s 
dart leednr le InterpraLc-t aa thn result of collliinnal 
Ionization in Ite wait due to cho electron temperature 
Increase ar Ita wavo-Cronr . Ifloccrlcal breakdown of 
gases, elactrun waves, dart leader). 


Author and Subject Indexes Follow 1 1,588 


AidumA'hl Mljem.un, Him, hi TiilrJj, and TeruaU tshil 


J. Oeophye. Me.. D. Paper '.DUIN 


3745 Gravity waves , tides, end rompravalone I wave* 
OFHSITT RFIPnNSE OK SLUT Ml ArilnSPHkPir IaYKRS T» 

GRAVITT NAVE FKHTL'P.UATIONS 

s. tierdsor ( rMpurlmmi of Flertrlral 4 G.-.mputer 
[rigdiuerlng, Unlv.-rvltw of Mllnole. t'rbnna, 

Illinois, 618>i]), J. r>. She It. 4i 

ExproBBlone Tor 'hr Jrinliv response of natural 
.'I.osphor le layers (w pr-jpugutlng ws.-.-e are durlvod. 

Tbs sxprnealuns Inclu-le nenlluaar offict* an-1 aro 
'lied to Compute thu r'lpsiw of tlia mae-.spliorlc 
"•’■I I'M" I aver co 1ow-| requenev (ntarnol gravity wavoa. 

The reeult a aru , umpired with llder A vat lone ef 
the B..d(uai layer and are used to dedure gravity-wave 
parameters. Because ol rho largo aodlum density 
gradients and tho relatively high amplitudes of 
gravity wavaa ac mueoaphdrlc heights. Ir (a shown 
that the nonlinear components of the Isver density 
rospnnae must I, a rooeldorod In interpreting sodium 
Ildar data. (Gravity waves , sodium layer. Ildsrl. 

J. Geophyw. Pas., A, Paper 4A8245. 

3768 Ionic Incsrsctlons and Process** 

ION9 AND CLUSTER ION5i EXPERIHSHTAL STUDIES AND 
ATN86PIIER1C OBSERVATIONS 

S, O. Kae.ua (Dapartmuar of Cham! at ry. The Pennsylvania 
State UnlvarsLty, University Park, Penneylvanla, 1*802) 

A. U. Csstleaan, Jr. 

Thu Investigation of Ion chemistry and the properties of 


J. iJcuphv*. Rea., f. Paper 4C14J3 


■'t? 1 )') ijoiriial iF-'n.jt-- -j nulia- oi.l lr.-u . tu 
ittoaDuruirientc of CoJuial vclivlty sheer) 

LARGE Huh I oUNTAL SURFACE VFL0CITY SHEAF: Hi THL 
OCEAH OBTAINED FROM IMACES OF REF RAC TIN-: 3V.ELL 
ANE- IN -SITU BOOKED CURRENT DATA 
Davl 1 She r-r l Aqomn r“nvlnr. U-OU T.Tilsa-JE - . 2t 
Jib iff®, ‘."A ••wll* >, ri.E.r.oi*^-::,, r-,L.E«rr.i)leli, 
and K.<\ Boat doloy 


Mb'* Solar wind tntoraei lone with own Old planet! 53)0 So Ur Vlnil Hjgnetl-: F LclJe 

HAGSCIIC FIELD IN THE W«£ OP VENUS MID THE F.mRKATI'jN Of HACNETIC FIEU'S ui Tilt SUN AMI IHF bw» 111 -["[-[» C-^ll-daM 
IONOSPHERIC HOLES ur TRA3IS IXfZT VARIATIONS OK Ihl. lMiyfLOiET/F) ••AGSITI'. 

t, Hsriihashl (Radio Igiaot.-n lJk,>Mt"rl«i, TcFyo 111, FIELD AT I AV 

Japan*, J. H. Grebweby, H. ». Taylor. If., J, 1. F. Tung iS.Ui Ami ion- .r v. t tltech, Pwio Jwn.i.fA J112». 
Luhoann, C. T. Ruasoll and A. lamas S.-l. Akdoelu. 1. Smith an.J B. riurut-jnt 

'iwgnotlc (laid etructuree uro aawlvrcd (ar fc-th the In order lu wk>.J, the reUtlanehly butwweo ,c-|.u 
[..noipherl-: hole region and the rtijnelvfhrarh-l onoiphwr* e-iynauc fleldi and crji».twr,t virlur i„bs ol che 
Interaction regl-n al the nlgiuelda ol Vnnea, la aetr.’h norih-*aoc irryonant, B,. - f (i,« IniwipJjpwrsr 
af pneslhla -r-mpliag beeween thowe two ruglv*. A al<- £J*notU I 1«M. LIT, .it 1 uu. wt ollevl )) -j, 
ne'.le coar-liaaie wyi(«i based v, il« .llrrctloa* of lhe norili-oeuch orleritwJ - live reglvnw: Urgu [' 

sr-Ui wln-l wad iha Intrrpl jn e » iry njgnrilc Held la f-iund avini,. ii ler ( K Haros wttl. --fl-].' end Investl 
10 order (he dal! reasonably well, all-ruing danalstcnt the oeiow Utwd I.'lk B , changes ur chw IDltUItn^ 
a.iperposltlon ef ot-eurvsl fonel -fwia fron Individual for Hull CIBia wliufo an »i:'Utl,-i batv,ta 1 , 
pJ«„e« of the Ploiieer Vonua Orbllsi. The ilia (lailn^a IHT B { vjrl.illop ,„d Ah Initial In, I I ire I* ,li- 
jf«: <11 lonuepherlv h-.-lon fora in a / -„< r.f *.1 V* aig- we I ir..) r|.l. I^r ■ r i.wl. i ljr» HtU, the ol to 
nallc telltale .owerlng p-xaalhly tha entire width ol Ihw 01 the c---r re i[ .1>J lag Irsl.wtcot -orl.it Ion of . 

Venal wekw in ihw longitudinal direction; (Jl the nag- agiwac.ni with thu flare llul-J. ,-rf.-rli. ■-- lc. 


Cutnotlc I luM, LIT, -it 1 an. wt - vlltit 1! -j.tjs.,.i 1 
nvrili-oouth urleritwj —-tlv* ruglvnw: « i iurgu [Hr b. 
av.nie, ii lor ( r llwcov cm. -_r I -1 .• and Invesilpiie' 
the eeioolwtad 1.11 E, dliapgee ur Ola initialing flin 
for IhuK CJBwr wliuTo in jearr lot l.-r bwtv,in a irjoar 
IHT B { vurl.it Ion u,d an id cl it 1„. Muo i, , i ,-, 
we I rod >1.1. lor ■ r i.wl. i ijr« HtU, the ol to . .i , , 
oi the c-'-rrei[.nJlai) irsi.wlcoc .arl.it Ion ol <. t, 
agiwac.ni with ihw flare tiolJ. or-fowlto *•• lc. , r 


Aerial photugrapha aliawlrd atreruj fr lrsc t lot, of nerlc ilal-1 wlihln tha holme la strong and ordered, on.* nfcon. <lvcivdtlp t In both nic&ltudv ,rJ .ilru'iln, 
swell near rhe northern California coastline vivr* m dtreeitoa te determined by ihw Wf direction, being Conversely, on Iftr b* c-ranc rav •rigix.Ke ir. j fl , 


obtained on Septets* :-i -9, 1992, The possibility 


th che field line draping concept; ill the field In Lhe 


that this 1 a fraction Is due to a large horizontal vjgnaclo field direction In the ha lea. parr 


current shear 1 b .llscuused| a maximum shear 
value of the order of 10‘J sec-1, with the velo- 
city directed along a linear Slick -like ftonc, U 
calculated from the wave data in the photo. In- 
e 1 tu current data obtain*,] at 90 cn depth at a 
nearby midshelf site on .two surface moorings 
separated t>y 390 re also a how occasional periods 
of large horizontal velocity shear. On January 4. 
1982. a maxlmuR horizontal shear of order 1D~? 
aec -1 was observed for several hours. These sep- 


fLcld In the n:> n.<i,nwt,ic -TUnlut lor,, .-j>,o*Ll< t- 11. 
or In the wJst-weec i-rlwncstlcn ,l.e (, ivir,. no 
cutp^neot tn Lbs porch-south dlrcovloik). 

Our wtudlse wh.w clue m etc.'lw reluc l--nehif lacwoen 
thr or If ntwt too ol chs L'*F 8, -vvp.-r.eut und thw : i.i-ai I, 


low altitude* nwwr the termlnatar, shave evidancs f-r the c-egroeai ln it* rurth-eouth dire,.* lore). 

• wlaiencs cl llrnng plawme flow coward the snll-aul-ir Our wrudlSB •l,.w clue i all, 'I* relut l.-nehip 
ewrl-llan In th* direction parallel tn th* oigasLlc s-iai- the orientation cl chs L'lF 8 t • irp.-tlnl and ri 
tor !*1 plane) end (*1 the average nigiMilc field diatrt- crlemetlos uf xt.s xosccluisJ Hire re,luc 1» 
button In ihf nlghield* magnetoaheaih *lao evidences apparent. This in turn aoggeitt that thu -llwrurtwd 
Strong plaana fluu toward the sntleolar marlJIsn. solur ulnd dcsi not ruiwLc th* wppaisnt urkcntstlo.-, 


Stats Uni varsity, Unlvnrally Perk, Penneylvanla, 1«80Z) arate observations taken together Indicate that jn eemhlned In a cadal of th* three dimensional a 

A. H. Csstleain, Jr. large horizontal surface velocity shaars of order field structure around che Ionosphere of Venue. 

The Investigation of Ion chemistry and the prepaid as of ID" J aeo -1 occur over the northern California 
lone and cluetor lone Is oeeantlal foe a fundamental under- continental Shelf, and that large surface current j, r.rophya. Bee., A, Paper aaSII' 3. 
standing of factors which effaet ataaspharlc electrical shear can be usefully detected and measured by 

oonduaclvity, Racant mass apsctramstric obaarvatlons of high flying high resolution sensors . 1 Cobb Cal 53 tO Tolar wind IntcracllonE with plane IB 

amblont ec ratouphorlc sad trapaephorlc lone and recent voloclty fronts, quantitative remote sensing, .In- PLASVA T-'EASlIRMIlK OP THE FV0 IN THE VECUi 


Togvrhwr rhewe raaulta strongly ladlcel* chit (he nag- the [hotosphsrU flare flail durln. Ira pxaeag* tu w 
nrtoahaath p(e*ai flow la (he webe region plays an dletsocs *1 1 m . Iha IrplEcatlon cf thlu cuorluiivh I* 
laporrant role (n forming the Ionospheric holes, thruug'i dlicuaied Ln rexta of the - 'rjjn«tlc tongue" coiel or tfc* 
defamation of (he night* Ids lonapause. These results ''sgnetlc field conllguratlua In Lhe Ilsc-irhsJ »,-ljr 
are combined In a code 1 of the three dimensional aagnetic wind. iS^lar cugnttle fields) 


laboratory studies of thaeo Iona an reviewed, end mr pn- situ meanurements, imago prouasslng] 
eant knowledge of chs dismical nature of ions below 58 km , n*„. K _« r 

Is aaeossod. Soma organic apocLss, «™ly. crlsathyUmlna, J> • C> *•>" 4Cl ” 1 

pyridine, and Bochylpyrldlnss, era euggeeted to psrtlcl 
pats in tho tropaspberlc posit I va ion cheat ■ try. (Cluster 

r^rr.:: t .XJ‘rr“ “■ Particles and Fields- 

Interplanetary Space 


3270 Partlclei ind Aerosols 

AEROSOL SIZE DISTRIBUTIONS IN AIR HASSES ADVECT1N0 OFF 
THE EAST COAST OF THE UNITED STATES 
Mil Hen A. Hoppal (Atnoipherlc Physics Brdnch, Spice 
Science Dlvleton, Navil Research Laboratory Hashing tan, 
DC 20375) Jamei U, Fitzgerald end Reg Ini Id E. Larson 
Accurate seaeuremanti of the ilze dlitrlbutlon of 
ataoephertc aerosols In the size (radiui) range from 
0.006 to 2.6 urn made Trim a ship within 300 In of the 
east coast or tha United States are presented. As air 
sdvacts frm land to se*. there fa a rather rapid decay 
or particles smaller than 0.05 pm during the first day or 
ao. After this Initial decay of reall particles, the 
size distribution was often found to main rse art ably 
stable for hours. Significant changes In the size dis- 
tribution were often associated iflth changes In air 


masses and ■ateoroiogtcal conditions. Sine or the 
changes can be explained qualitatively. Others, such as 
a pronounced double peak which occurred occasional ly In 
the fine-particle range, are more difficult to under- 


stand. Passible physical Mechanises which might produce 
■ double-peaked distribution are dfscuised, including the 
Increase In the mass of CCJt aa a result of the uhetlcal 
formation or new material Trai geaes absorbed In cloud 
droplets during a cloud formation-evaporation cycle. 

Using the measured size distributions, voline extinc- 
tion coefficients were calculated for the wavelength 
range 0.3 to 10 pin. The calculations compare favorably 
to the maaiured scattering coefficients it 0.65 pa wave- 
length. Particles In tha radius range 0.1 to 0.3 pis made 
the largest contribution to tha totil art (net Ion at 
optical wavelengths on nearly ell occtilona. (Scattering 
coefficients), 

J- Oeophye. Real, D, Fspec 4DI2BI. 

3780 Storms 

THB JOKE 22 TROPICAL SqflALL LEHB OBSERVED DURUM COPT SI 
EXPERT KENT i BLECTRTCAL SIQHATUU ASSOCIATED KITH 
D IRAKI CAL 9TEUC1DKH AND PRECIPITATION 
B. Chius; (Dalveretta Paul fldbaciar, Toulunsa, Franca), 


H. Chong, A. Dalaimoy tads. Daaulau 

Tho tropical aonvaetloo experiment COPT Bl (Convection 
Frofonde Tropicals) wee carried ouc near Eorhogo 


(Northern Ivory Conic) during nay and June 1981. Tha 
June 22 squill llqe wee obearved .using ■eceoreloglcal' ; 
and aleetrlaal equipment, The frontal pare La 
charaoterlaad .by a heavy prerlpt taclAn care nieoeleced 
with strong .eonyactloni It la fallowed by a region af 
weak prasipltatlon and a wide area of erred form rain. 
The ehapxctarletic of thla equall line ratldqa ip the 
two-dlMapiLdpii: ecniature of tba observed throe- ' - 
dimensional wind fields with letensa convection aheed of 
the heavy oreclplcecieo Cora - Electrical oeeturemeau 
Indicate that elec trot te tie field Cbangei, it ground 


55U> Cosmic Be ye 

UflHIPtAHETRRy ODEHIC RAT nriTRSTKi 197P-1* 1 * AHD OUT 
TO 32 AU 

J. A. Tho Allan [Dofertment of Hiyxics and Aatronasy, 
University ef Jaws, Iowa City, Iowa 52862) an] B. A. 
Pandell 

tiling counting ratea of a numbar or Usigor-Kuellmr 
tubes In tha Uhlvoralty of Iowa lnitrunanta an Pioneer 
10 eel Pioneer LI, *d have Measured the Interplanetary, 
intensity of coamlc raya (Ep > flO H«V) over a complete 
solar activity cycle and out to n heliocentric d la tinea 
of over 52 AU. Reliable frae-apsce value! of ths beck- 
ground corrections -Ive to the rnd lot et> tops thareal 
generator! were determined during paaasn of Plocaer 11 
under the rJnp. of Setarn and ln ro 1.3** R a (planetary 
radii) during lhe 1 September 197? encounter. These 
improvad correction* and ones Inferred therafroa for 
Pioneer 1C, have emplanted earlier citlnatoa end hive 
been applied to all da'a. 

During the period 1972- 1966, Intensity va tia» curves 
have a flat, more-or-leie eonatant maxiaaip during 1773, 
1976, end 17771 a Drier (- 8 non Iho) minima ln «dd- 
lgeil and another brief nlnlsuB aentarad around early 
January 1983. Hu ratio of nxlamm to alnlmim in t en- 
tity (norm lived to the aama-radlgl distance) for the 
abler activity cycle la *■ 2.T. The leoiorel oorrelm- 
cIoti of Intensity at P10 with that at PLl ia good, 
after aUowmce for protection delay,' •• la that with 
data from tha Deep Piwr HeUtran fbnltor. Iho oox/ialn 
lnwnalty ratio for tbe latter la ■ 1.23. Aa tpltd by 
u* and athara ln pravloua atudloi, the decline In In- 
tensity aftar the prolonged nmaltua occurred pflearily 
by an irregular aucoeaslon of atapwlae Juercaeqa with 
Bubaeqoeat flloV rerovary Btnh that aucotialve decrekaes 
overlapped Cumulatively. Ihe log* pi 'he* of tha re tipi 
of thi counting rates of a <M tufie on: 210 to that pf a 
patched Of Cube on 2 11 (after allowance for prdrapulon 
delay) war* plotted Rfplnat tha differences In Mllq- 
Oimtrlc redial dlilahee-Ar.. Thrqa aufh Inlepandent 
plots were esdc, otW for each of a nmlehed pair or 
tubes. The three loeat-aquarea-filtel trend Unas . 
through the entire body of data for each j»ir of deleOl 
tars yield integral jndlql' gradients 0 of *2-00 
(± Q.CT7J, .2.(77 (± 0.05), it*4 •2-1S .(* fcC6) pqreanl 
T*r AU. our e doped mean wlna wlth eatlmated oncer- 
rain^ Ibr all known 'cpnaeB., le , ' 

‘6* *Q,a6 (± v.ao) percent par'AU'.i ' 

for the radial range' 1 < r < 32 AD;' ID* t#olppbc«i or . 
6, namely 50 AU, U .Ui* scale tapgth qf eha belloipbirt-*. 
ay oboarvi^loB, tb» oodultUitg lofl MM of kl»t 

•un la atlll cleqrly prtaant et >8 AU. Hence .the re- ■ 
dlua ef the helloapberdo coda lotion region rg > 5? au. 


I0HCCHEATH. EVIDENCE FOR PLA'l'A HEATH.'* HEAF 
THE IONQPAITCE 

H. Psrci-de-TejadB (Inatltuto de Cecflstca, 
UHAK, EnsanadB, Baja California, Fexlco), D. 
C, Intrlllgator, V. L. ScarT 

A study of the angular HprtBd of plafica. 
fluxes do toe ted in the Venus ionoaheath la 
presented. It Is shown thnt ln the Iroiar 
reglcnH of the lonaaheath, whore tha flux 
Intensity le severely decraaeed with respect 
to solar wind values, the width or tho 
azimuthal distribution of the local plssta 
le comparable to, or even larger, than that 
of tr.a stronger fluxes Beaoured in tho outer 
lonoehasth. The observed variation of the 
angular width auggoata the existence of a 
eource of heating near the lonopause, but le 
not consistent with the overall cooling that 
would be expected If maae loading end charge 
exchange collisions were solely responsible 
for tho interaction procesa at that boimdarj'- 
DlaolpB tivo phenomena aseoclated with local 
plasma turbulent proceaess eaen to be 
required to aoeeunt for the broad angular 
distribution seen near tha lcnopauea. 

(Venue i arm pause, plasma heating, PVO data). 

J. Ocophyu. Ra., A, Paper 4A1191 
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J. CropF.ya. Res., A, Fapsr SMII*. 

Particles and Fields — 
Ionosphere 


5580 particle precipitation 

DIURNAL WDULAflOH OF THE QUHI-IIHE PEHEfBATIku 

ELECTRON FLUI 

V. ft. Sheldon (Phyiici Departntat, Uni vanity of 
Hootlsn, Houston, Tim*, 770(3*1, J. ft. Ear Croat 
end C. E. fiolpl 

Ihrte sounding-racket neaiunrantE of energetic 
■ Isctran precipitation In the 65 to B0 Ian altitude 
rang* above Sipla Station, Antarctica . Buggait a 
possible dlumel modulation af the precipitation, 
f llghle rude an January 10 and II, 1991 to ln«if- 
M gits this poiilbl 1 1 ty ihawtd tint ns eloctroni 
wars present aftar local noon Jhlle a >lgnlfltant 
flu* of penetrating el act ram ms obsarsad tha 
following day near local dawn, a van though tbs 
level of Magnetic activity hi* higher during iha 
pait-aoen flight. A prevlom flight Tra Slple 
Station alio observed a large flux of penetrating 
electroni near local dean. Calculation* or alic- 
tron drift trajectorlet In a modal aagnetic Meld 
Indlcaw that eoderate ralun of the convection 
electric field could cauw significant local Line 
variations In the penetrating electron rlux et tha 
wtitem edge of the South Atlantic anomaly. Duse 
calculations indicate that Slple Station I* MiJ- 
OMd' by eastern $lberfa when it II at local noon, 
but Rot when It I* at' local dawn. 

J, Sr op by s. Das., A, Paper 4A8123. 


5 Sea fartlole psoeiglUGIon 

HBAMOtUWn OMWVAHOHB OP IWtWSFV RUCTHH 
memCATCW oanro oc-i wp w-j 
c- a. Lin ifaoUwsn es anarch M*tl»utn, Dan Antonia, 
T*vu, THBt), 4* h. asiflaU, )■ l. butch snl J, D- - 

VimlaghSH 

tHiv-cenlagsta el same ■eaa«»m*B»o fm the Of-) 

HAM and the DC-1 U»I . InatrcMmti anug sidiull* 
Invwri-T era at* ere KMni* to datemina <quntlt»- 
tlvslr the aasrgl ntign -of In*arta4-V slant ton*. IM 
-ptsiiH mamaate, laalwdlng iubar flew, anargy «H »M 
avenqa aaergyi «*a eeaguted' W *n“ r "oae- 
amnlBiata flaaees oiMiirt, tha total Oewnwara aAstgr 
(luq at tha Dft-i anuwdaa 19.006 -i2.oeo .km) le 9*n- , 
avail* awvaral sro7<^-*. at uw m-a nltUedec (Wo 
-i.lta tat, .the peak el toe total dmaward anergy flux 
ia s -|* u«* tM waainiud by (bl* ■Dlmilar rarlw- ■; 
tinm at ,the total. mbwBMrd enalgr «•*< "Itn ‘niptet 
'to (sMtlut latitude U (Wn* it llfl* and. to* aHI- 
tuAt*. u tod jmli or toe total *"*word umrgy «•* 
npanrad If DC-6, tba OM tor t \ ax UHsl*4 fro* 0*11*- 
tosoOsrto to toa n to h a v lB al set real uto V*0«r*»lr nag-. 
.Ilglbla* kmeiui apgrtoloble dlffase* ttorak 

wars' aomtoKkta Intod- -»a#«*r<l»ag te toe total toot 
sltttrMr ar* ssaalasated aHtab*klc*ll» by am rtmra- 
statid field, to* dawewarct e so ry* |)« at tta.W-i 
attitrnto fa stlnlluJ from' toe ge-l’-gla eto data •» * 
fotatUd* of sotastis) droy and- «w*»*4 *rito tool •• 
•"•iWrWfJtV »*• toWlad.gawna"* •**»» f 1 ** .: 

'■•1 fjnin-l total nowowsrd •A'toT 

'ttm hi ebb to* «4 « WHUtoy n» t el s sbosa.ty *1*0- 




E rirn ktabb too <ntow www »« *»«- 

fens* T toe raqalrap. pneotill, dr*)* H) totoe to .ograe 
reasonable, w*U wito kria ooteraaal drag tmtorraa.aaMw; 
aataly fobm tfflfeehoutoa aiamtotta* tomakfem. . toto 

. fsaql t ppggawU toot aflaMUm otowlaratton — . 

: ' i i ••• ~ : ** ■' ! i j- 
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of tauactad-v aloaeronu by pscallal DC aleitrlo [laid 
baton til* DE- 1 alt It trial octal d fraquontly account Cor 
Cha total dtwnwaol mnorgy flax niiurri it llta db-D 
■Ltlcwlaa. (Invmrted-v, allot con pcaolpltatlanl ■ 

J. Goophy*. Ran., A, Fspar <ASJSt. 

Ult Pm tit la Precipitation 

K08PML0Q1CAL 6TUDT OF ENERGETIC ELECTKCH PMC IP HAT [OH 
WENT* DS1B0 THB SATELLITE •RSHSSrRAHLC’W R-RAY TECHNIQUE 
V> L. lalaf (lockhaed Palo Alto Roataxch laboratory, Palo 
Alta, California 94300, J. R. KILnar, and J. B. Reagan 

Tha praclpltat Ion o( oners* tie eloetrnn* Into the 
atmosphere U Inaaatlgatcd with ■ laul tusoua acaauronaata 
of brouitrsUung J-rija alt tad froa dlf Parent local tlao 
aactora parformod froa the low altitude polar orbit log 
aatalllta P I ft— I with an array of i-rap spec iroaotari 
(21-119 Ear), each looking In a 41 [far tot direction. Proa 
tha munraata a panning a broad Interval In L, aloullac- 
eoua pro! Ufa In local tlao ara obtained af tha lot emit! is 
and torn apoctra of tha broil trnhlung x-ray* uhlch 
rotate to the cor raa ponding paToatere for tha precipita- 
ting alaetrona. From ” 0930 to - 1100 HLT tha airrago 
■-rap intensity waa found to doer tan* with Intrant teg 
Kagnatlc Local Tlaa, wbarana froa - 2200 Id - 0200 KLT aa 
nlear trend with local tlna »u av Idiot, 111 thin bath af 
tbeae local lloa Interval*, tho aweraga flax Inereeaed with 
increasing Inal of gaoaagoetle activity ood the data 
acquit ad star midnight vara bast organlsa] by the AE Index. 
Tha correlation batwaao tha fluian of x-ray a fait lad 
almul tar anally at dlfltrtnt usgnstlc local tlaM doersaaad 
with locfaialng aaparatloa lx local ttaa but a elgnlf leant 
cor rot at Ion a till existed mar lapamtlora aa grail u 3 
houta, Tha energy spectra was border baforo midnight than 
afLar and harder before midnight than near oodd. Uben a 
hard energy apsetrua uaa observed la one local a Inn atetor 
iho apectra it other local tinea within 3 turn ra vara 
algnlllcantly harder than avarega, Eton tha entire ant of 
data no evidence ban bnan found lor a distinct group nl RRP 
(Rolatlvlatla Electron Precipitation) avonta. 

J. Geophyi. Raa. ( A. Paper 141200. 


1MI Canotal (Ionospheric Propagation! 

COKPARIS0H OP I IF OBLIQUE TRAMHISSION3 UTTH 

IOHOSPHEH1C PREDICTIONS 

C. H. HI I lain (Canard 1 Electric Company, Syraciua, Pew 
Toth 11121) and R, V. lunun 

Hlgh-frcquency oblique t rental unions oado for a 
abort parled of clan during the nsxlaixx pliaaa of (la 
pant talar cycle ara conjured with the f requeue!** 
predicted u (I lining tha ITS-7N and tho I0NCAP 

I Inno nharlc fomaunlcatlans Arm I vela and Prediction) 
lonoaptarle prediction program* drvolopTJ by tha 
Inntltuto for Teleuasunlcatlon Sclnncoa. The 
natarnal oteospharlc no Isa level* predicted by the 
ITS-78 pragma ara alia eompnrod with osparlaantal 
data, Tho aasaurcnrBla conducted lo Iho Nor thane tirn 
0.S- ravoi 1 that, for undlnturbnJ tali r-goaphyalril 
renditions, the vipertoanial dela an in good 
sgrosoent with the theoretical proJIeLInna, 

Rad. Eel., Taper 1SI211. 

5599 Ganaral 

THE DMA HILAT SATELLITE H1SSI0M 

Tha HI Lai Science Tau' (P.0. Box 3027, Bellevue, 
Washington, 96009} 

On 27 June 1983. USAF Satellite Pdl-1 mi launched frm 
Vandenbiro AFB carrying the rive lonuaherlc-ef facts end 
diagnostic payloads of DKA'r Hint Satellite Mission. A 
Scout launch vehicle placed the satellite In an BOO-ka 
circular orbit at an Inclination of 82*. The HILot 
•tperlnents are as rollons: (I) a VHr/UHF/L-Band co- 

herent radio beacon for ebitrvlng conp la>-g tonal scintil- 
lation and total electron content ( EEC) ; (2) a three- 
Instrunent cold-plasm package for maturing ninber 
density and temperature, their spatial fluctuations, end 
plum convection velocity and Its fluctuations j (J) an 
electron spectrometer for detection of precipitating and 
upeelllng electrons Kith energies between 20 ev and 20 
kev; (4) a three-axis magnetometer; and (5) an optical 
assembly for Imagery and spectrophotometry In tho vacuun- 
ultravtolet (vuv) spectrin and for phoUnetry at two 
visual wavelengths. With the exception of part la) launch 
damage to the electron sensor (Langmilro probe) In the 
co Id -plains package, all payloads Initially operated as 
designed. Arter appro* Inately forty orbits or data col- 
lection, however, the Imaging spectrophotometer failed, 
in spile of this failure, the optical Instrument proved 
the concept of Imaging the aurora, at vuv wavelengths, 
under conditions of roll sunlight. Its visual -wav* ^ length 
photometers continue to perform well, as do the other 
four Hllat payloads. This paper presents early obser- 
vations from Hit el. (Hrgh- latitude Irregular it lei, 
acini I Kit ton, multi -eipertnent satellite mission). 

*Tha HlLat Science ream Includes E.J. Fremouwl, H.C. 
Carlsons T.A. PotenrrjJ, p F. BvthrowJ, C.L. Rina*. J.F. 
Vickrey* , P.L. Livingston*, R.E. Huffoans C.-I. Hengi, 

D.A. Hardy 2 , l>J. Rich*. R.A. Keel Is*. H.0. Hinson^, «nd 
L.A. Hlttuirw. 

1 ■ Physical Dynamics. Iik., Northwest Division (POND) 

2 ■ Air Force fleophyslci Laboratory (*FGL) 

3 ■ The Johns Hopkins University. Applied Physics 

Laboratory |APL) 

A ■ SRI International, Radio Physics Laboratory (SHI) 

5 ■ University of Texet, Dallas (DTD) 

6 ■ Defense Unclear Agency, Atmospheric EffecLs Divi- 

sion (DMA) 

Had. Sri., Fapai asi29? 

Particles and Fields — 
Magnetosphere 

BTC'S Bow live cl waves 

Bead TrlTOD lor, Cyclotron Harrcnle Vssnnnrcoa Is tho 
Tarraatrlel roveahock 

C. H. lalth (Rpaco Eclerca Cantor, rhvalca nape., Unlv. at 
Haw hamyehtra, Durham, H. H. 01R2ai , H. 1. .Doldatoln, S. P. 
nazv, and C. T. Puaoall 

Wu reprrt an observation nf low [ngiwcy tar nil, la! 
upscraui wbvbi which uhitlL vnhen<«Mnia in tho raqnaeic 
field pewsr ar.d palartietlon ,(«ctra nc " hxnw nice of lha 
proton cyclotron raerr.im. Thasa nnnetlo Fluctuations 
owlet nnouianc with e 'dlffuev* ouprathoTral ptoton 
populattcn, but a fiaM rotation Icrvdlataly followlnn cm 
wnva observation ravealw a *ralleo(ed* auprethomal 
rtlei vltotlan. also ccmputa Inolnblltty qiawUi ram doe 
to thle hlqhly enlectropic "ref leered" ccoq-wiant nnd find 
rolnttvs rwaina at frequanotoa corroeyondlng to tha 
enhanced nt ■ in tha cleaned apoctra. He thus infer that the 
multiple epectral yoila are duo to rampant, alaotrceaqiiotie 
ion bnan Inatebllltlna ard cr,r.eluda that the chaorvid Ion 
bean la the aour<~a of the obearved upetrcoo waves, fyactral 
aralVals or the polar list Inn, neqnrtlr. hsllclty, ard nlnleuo 
variance dlractlonn thin Intorprrt itlon. Ve find 

tie* i vat l.wui I and thaureliral avldprca for Lr.th clnht-hand 
polaclied vivos rrmpinatinq parallel to tha i».in r^noLIc 
fir Id and lclt -hand pslnrLied waves propaqartnq oblique io 
tha nun field. fi'patrsaa kiavoe end ParrLclae, Beaa 
inatohsiitri 

J, r-eorhva. Koa., A, Paper SAAI9R 
5765 Dow Shnck Wn« 

IHOII TIME RESOLD TNNf CHARACTERISTICS OF INTERMEDIATE, 
ion nuTRincniiiNS upstream ofthf farttcs sow shock 

DovgUs W panel laenrhytirs Pfotrirq. AK-fO. Unhanliy of Wuhlng- 
(on, Sceilte. Wuhlnglon 911951 

High line ictoluimn puiidi dale upiiMun of ihc bow shock tonne 
tune leNfvin ihei hew been iJenilflcd os hairing Intemiediile kin rtnirl- 
bullnni often thaw high arapkiuJc ostllljlionV in ike Ion Ihitat nf mtigr 
7 end k ItV. Theta Ion oxUbiloni. obveittd allh ihe pellicle Iuiiu- 
nwnu nf Uh Unitcitlly of California. DeAtlei. m tha 1SEB 1 enJ l 
vacfcull, ifd al lha umo frequency I—DOI lirl u iho nugpglic field 
mcUliilDqt Tiplc.dljr. ihe fi-leV ion Dux Iouuks ihon Iho 2-loV fluv 
hKrreiBi fallowed bp a decreue In the 2-kcV Bus end then the MeV 
Ikii ilcvmwf This pioctw repeeti meni tlnwi Although Ihcie li no 
enlinly ooiftkiiory akptaralFon. the praunte of ihrjo ton flui nnUiiitisv 
nigcui Hut tHiiribulkjn, often ire mliMafilifed u liicrnMdlele ton dK- 
Uihuilons (Upsneein pailkleO 

I. f.-imlica. Pci.. A, Teror -t A 1 197. 

5105 Bov •hock vasal ■ 

TUB HAG CM 1C FIELD CHANCE ACROBp T1IE EARTH'S BOV SHCCtl 
COHPARIMH BSTVEEH 0B8EPVATTONS AHD THEORY 
flea i ff i illeKrheller Unat %tat» .ot Cropifilef and 
Planetary Phyaica, lalntlltf of California, Lea 
Angela,, California TOD20I nergurat; G- Klwolaoo, 

Raynaud J. Uolber, and' Christopher' T. Ruaaaktj 

Ha blva oxowlnad 764 bov'ahbck crossing* oUervad in ' 
tha nagaetlc finld.aad plain ditto on IBEfc-l. Using tha 
bos lurid apatrgBB Mold and planna data vs calculated 
the dovoitraan field sagaitudsa by using lha afngla 
Hold HUB RnoMiM-Rugonial juitp candle last . and cmvetod 
t h« rbiulta with the glinted downs team field 
oaLAltudga. Vt> find that the efople NRb eodet appeoae^ ' 


cun predict tho dovusiru.m Hold njpnitudi' onlv on the 
Average, but dans nri quttn w„ 1 1 il; 

e J A puly tropic Indn, jf appro :lcj| el) 5/ 1 i, need 

(ho calculsr ion, ; 

h) Tho angle between th..- upstnan (I>1J nnd th> ahad 

niirml is gri-iCrr than 95, 

c) Tho Alfvna llvh nunhv-r ta Iraa than about 10. 
lor anglvB Ibbs thin A 1 . ,,nj in particular at 4$; the 
prodicllnna ovari-M irjtr it., opaorvad livid airnngtli. 
for K.1 > 10, Lha prod ict I .in, un.lornat Irutt Lhn 
obaervat i„ne. IBuV diorl,, n.int. ine-II'ii;anloL jimp 
cvP'litinos, ihirV ncrnil, rapontic IluLJI. 

J. Ctojdiv*, Eos., A. Paper 4AR2IA 
351) Auroral 

A HIGH -LATITUDE PHRJttHEHOI/lCICAL HO DEL OP AURORAL 
PHMIPITATHW AND lOMSPHERin EFFECTS 
K. L. Killer (Lockhaed Pals Alto Eeuarcb Laboratory, 
3251 Hanover Street, Pale Alto, CA Mini), R. R, 

Tbndrak 

Tha real -t fee dlatrlbutlon of htgh-laiUnda 
lonltetlon ean ba Inferred by monltarlng kilovolt 
electron praclpltat Ion. Haver a] apace-baaed apectro- 
photoaeerlc lugera bava beau designed far thU 
pnrpots. Aeaiianent al the capabllltlse of apacKIc 
satellite sensors require, a ondel of tha spatial 
dlatrlbntlon of hlgh-latltnde alattrtm praclpltat loo 
and Its temporal variation, Bactnaa provloua 
statistical models do oot Indicate tha Initantanaons 
spatial distribution nf parttcla precipitation and 
raaulrnt ionlutlon, ve have usad ao altarnatlva 
pbanosenologlcal approach to nodal tba high-lit Itude 
lanoiphara. This pheoannologlcal nodal speeifiae tha 
luatantanaoua pattern of hlRh-latltnda lllovolt 
electron prarlplMtlon and related quantities such as 
Ion list lou, conductivity, and auroral lialnosUies. 

The aodel ipsolflei tba (on pars I and spatial varia- 
tions that occur during auroral eoharoms, bared on 
tha auroral Morphology that haa been deduced from 
optical and rionatar acudiss, (alec cron precipitation, 
x-raya, imaging) 

Rad. Set. , Paper 45113) 

5713 ParUclaa and Plalda - Hagnaioefhara (Elaotru 
FlaLda) 

TUB FIELD-ALIdHED gCUR LBHOTH or 0IE-DIHEHS14FAL 
DOUBLE LATBE) 

T, Yaniooto and ],1, Ran (Qaaphytlcal load tola, 
Uolvarilty of Alaaba, Paltbaaka, Alaaka 19701) 

Ua bava axanlnad, by aaaaa of aaoarlcal ilulatUa, 
tha affaela or tba nagnatio alrror, tha baakacattarad 
prlaarly alecirona, and tha aagnatoapharlc hot Iona on 
tha flold-allgned acala length (L) at ani-diMaualonal 
doubla layari. In our vlaulatlnn aadal, lha axLatnal 
ugnatls Hold la allovtd to eonvarga radially with 
apharlaal oyamlry tad a conatant potaatlal diffaraoca 
la appllid acraaa tha ayatan. The raaulca ihov that 
tha doable layat aaala laogth varloa front (I) 
low Iliad (L - KUO In the ibiuoi ol tha 
back teat tarad prlnary elect ions and th* wgoatotpharlc 
hot l on, i (II) partially aocondad (L - 1H 1 D < aye tarn 
langth) if only the btekicatLacad primary alaetrona 
ara praaanli lo basoat (111) (ally 
axtandad (L $ ayataa length and Ineteaaa aa ayatan 
langth lacraiaaa) If both tha hickacattarad prlaary 
alaatrona and tha aagnitoapbarls bee Iona an prelaw, 
(nwaclcal alaulatlons, double layat acala langeha), 

J. Ceophya. Pea., A. Paper AA8I67 


3720 Interact loma Batman Solar Hind aod Hagnatonphara 
COUPLIW gLTVBEH THE EOLAR UIKD AND IKE KACNETOSPHERKi 
CDAU-b 

B.T. Taorulanl (Jot Ptopulaiou Laboratory, California 
Inacltuiaof Technology, Faiidena, California 911091, 
Janas A. Slavln, Ynhiuks Kanldo, Ronald D. Zwlrkl, 
Joarpb H, King, Christopher T. Ruaaall 

Interplanetary condlilcna 1*0 , Y z l. and c ) are de- 
rived [ton I5EE-3 and IHP-g field aod planna data for 
tho two CMU-t, intarvaln of study and ara covqiatod 
with various aspect* ol gaougnatlc activity (AE, U T , 
derived Joule homing, electric potent I* I, voatward, 
eastward and total elacllojet current! ). Yhe 22 Hatch 
(day 61) 1979 Interval contains two district period, ol 
gaonagneclc activity, both highly cortalatad ulth Intar- 
planatarv feature,. The etatt of the ft rat eetiva 
Intartel la earned by a aeulhwatd turning ol tha IHF 
aaaoclatad with tha paaiaga of a hoi l oaplierlr currant 
ehaec. The atari of the aocond Interval Is related ro 
■ second IhF asurhuerd turning. Tho Reoasgooi Ic nellv- 
Ity loiena If laa when the aecond crane In/ of tba cur- 
rant obeec, ood a rao preseura Inctoaaa ol 4 to a, 
Lupin,,! on tha savtatoiphara, gacauaa tha (ntarplana- 
taty paraaatara, YB , Vn a and t dacraaaaa acraaa 
tha dleront loul ty, Tt la roncludad char either addi- 
tional energy Is Injected into the aagnaioephare froa 
Lha canrart Ion of ran energy Into ugaatoaphorlc iub- 
atorn eoargy or aoaa feature aaaoclatad ulth current 
nhoat ctoselng - LrlRgata* the taJaaie of ptavlooaly 
a tor ad ugnaiMphats/nagoatotal l energy. It la not 
possible at this tlaa to distinguish between tCeae 
two poaalbilltlaa. For day *1, VI , V'g, and r 
ware highly cortalatad with AL, AE. westward end eqnlva- 
laot curt onto with co.lflcianta tanging Iroa -0.75 
to 0.90. The Intarplaoataiy paraaalara ware algolfl- 
eantly Isas cortalatad with gaougoaclc activity to 
tha aacorul Interval (days 90-91, 1979», with all cor- 
relation coefficients being leal than O.b. Saver* l 
possible exp laeatlanu for the lattar ra.nl t arai I) th. 
acala of Sllvaotc Muc tun lone wars lull In cowparlnoo 
to tha sine of lha oagnatoaphara sod ths ’npaire.a" 
■pacacraft did not gat an accurate Indication af tba 
■olar wind lapinglng oa tha aagnatoaphnre, or 2) during 
aoaa periods of high aid continuous activity, aubatorus 
or* due la Internal aagnatoapharlc processes and occur 
randoaly, todapandant or tha (ncarplanatary drivers. 
J. Caophya, Ran., A, Pvpor 4AI3J8 


5520 Elsctrlc fields 

C0H£R£NT MOM BOWLER HEASUREKNTS M(D THEIR RELATION- 
SHIP TO THE IONOSPHERIC ELECTRON DRIFT VELOCITY 
E. Hie lien (Mix-PUnck-lnill Lut nir Aararvomle, 

0-3411 Ijllenhurg-Undau, FRO) and K. SchUgel 

He have eiamlned lha ralatlonihip betmsn the radial 
mean Doppler velocities observed with coherent radars - 
such as In the STARE (Scandinavian IWIn Auroral Ra- 
dar Experiment) system - ud the electron drift veloc- 
ities observed with ao Incohennt scatter facility. 

The t» sets of nassurergents were made simultaneously 
and can with high accuracy be related to a ewmon 
in gnat It flu* tubs. He rind that the Doppler value Hies 
of elec iron density ([regularities produced by ths 
tvo-straim instability In tha E-reglon are llmltad to 
a value mar the ioo-acouttfc vslotliy. Ha mover, tn 
find that this valve Is a strong function of ths elec- 
tron drift velocity In agreenent with theoretics) 
predictions. An algorithm has bsen determined which 
entbls us to use the STARE data to derive estimates 
of the electron drift velocity which are In excellent 
agreement with values deduced frame (SCAT (European 
Incoherent Scatter Facility) data. 

-feophys. Has., A, Paper AA8274 


5734 Magnetic Tati 

A MmiOB TO MEASURE THE BULK VELOCITY OP AH EBEMRTIC 
IIHI DISTRIBUTION IB THE PRESENCE Of ION COMPOSITION 
HIXIK 

P.U. Daly (Hix-Plancl-lnatituL (Ur Aurora* La, D-1411 
Vatlenburg-Lirdsu 1, Federal Republic ol Caraany), 
T.E. Sanduron and K.-P. Hansel 

A mi hod {* praaaotad (or date tala log tha bulk velo- 
city ol an ennrgatic Ion distribution containing a Mix- 
ture of protona , alpha parti clai, and heavy lou, mi- 
aurad by a solid atala dstaecor ayilea that dooa not 
dlatlngulah dll far ant loo ip*ti<i. lr la applied to 
th* onsrgetlc partlclaa aniaotrapy spaccrmatar (TP AS) 
on board IJEE-3 during (ta daap geoiall alasion. Tha 
■caaursaanta at M d I roe [Iona and sis insrgy channels 
(3S-6I9 kaV) art filled to. the sum of three ion papula- 
tions, all subjected to ■ coamnn velocity trinaforai- 
tloo. Hpactral ahapta aenuced are a coabi nation of 
power law and oapmenl ial , baud on BaaaaHManta In the 
deep ftnaagntt 1c tall by coapoaltion nperlwanta, Vary 
good fits ara achlsvad, end eoapirlsou of tha raaolt 
ullb tfuiv of conppelt Ion - axpariMinta are In good 
agrtenent. The bulk ion velar I lias caapara favorably 
to thou or the plain*, at least in the plain* .beat, 
lha arror in Lha derived bulk velocity li aatinatsd to 
bn UD kn a - *. Wide dlfferancaa ara I.en 1 n tha aagr- 
gatle ion boundary layer. Second oydar antaorrpplea 
arr also dare ruined In ihe Moving Irena of rataranca. 
Thais can ba algnlf leant 1y different Iron thoae aea- 
aursd in the. sparser* rt frame, beravie of . tbs large 
(raufOtMU lana ipnta, (Energetic Iona, bulk velo- 
city, aigoeiotail)- . 

■ J. ' Baophynr Sea. ,• A, Pqpir 4 AflOOI . ' • ' ' > : ' 

"97M Kagnatopauas 1 ( 'i - . !i 

TBS ’AUGUST 28/78 BTMM - I, CEOS-2 PBSERYATTMiB OF THE 
INITIAL KAOK8TOPAUS8 CgOSSIROS AHD STARE OlSCMhTttmE , 
nsai thr tomgapHiRic cqnncrm beuebral • -Vc - . . . 
O. J.' Jofko (inetltuto «r Bpabm sad AMokphacle iRLodU ' 


l-niwnity or Saskatchewan, basbatvoo, Saak.. 

S73 MOi. a. 7'otth *nd 0. Frrmscr 

riuifng the post-daun period on Augual -8. I97R. Iroo 
-U750-04M* magnetic local time, the mgpMop#>i 
aavoral earth radii Inward to laaa than b.b *€. “ I,a ” 

It rooa irved until -1120 IDT. Aa the wgnotopauao 
approached tha worth, the poleward boundary of the 
westward auroral mlKCTmJel .oulhvard 8« 

ragrctlc latlcudoa lcaa than hfi u . FartnUmortj, the 
geostationary .oral lit. CE6S-I ires located In this 
corning ancror during tbla entire pse od. 
lanrrd a aorloa of nagnstopooae croaslnga. 9“«‘ 
periods CE03-2 vns con Kit® to that area ol clie lovur 
E- region which const Kutid ths flsld-of-visw of the 
bTAPE radars. Thin paper romparaa tho Mgnotnaphoric 
■atelltia nnd Ionospheric radar oh aarvationa. Thu 
,-ODblnsd obaarv.il loos oupgeat ehne, near tho dewnaida 
oagnstapsaao. lorga-acala carglnp vo« occurring 
while, lo tha ionosphere, tho coneocrlon rovoraal 
rag Ion and poleward portion of ths auroral ion* under- 
went ns lor oquatorward ahlfta and lonturad piomlnent 
aunvard-tuvlng IXLP pulaatlona. Beiwoon tba nagneto- 
pouao and icnoaphurs a large ineteaaa In tho ring 
currant aceonpanlod tho rquatoruard ahlft of the 
convorlloo rsvaraal. (Kjgnacopnuse, CE05-2 
■arolllta, lonoepheric convactlonl. 

I. Gaophrs. Rod.. A, Paper 4A8290 

5S40 loo Densities and Tampora turns 
ELBCAT HU LT1 PULSE TECHNIQUE AND ITS CONTRIBU- 
TION TO AUROPAL IONOSPHERE AND TIIERHOSniEIUi 
DESCRIPTION 

H. Eofmsn and C. Lothulllara (CEPHAQ, LA 346, 

BP46, J04O2 st-Hartln-d'HAraa Cfidax, Franca) 

In thla paper, wa daaariba BISCAT capablli- 
tlaa to maaaure lonoapharic paranaLera In tha 
E and P rag Iona alenilcanaousty. Ha d lacuna oa- 
paclally the multlpulaa taehnlquo which wo 
used for E region study, wa show tha behavior 
of auroral ionoaphare during a period with low 
energy Input and Its res pone® to praolplta- 
tlona of electron with vide energy spout rum. 
Finally, we show neutral density measurements 
In the lower thermosphere for two different 
days with different energy Input. 

J. Gecphys. too.. A, Pap„r 4A8394 

3742 Hagootoaheeth 

LONG DURATION t.lON ROARS ASSOCIATED 

WITH gUASl-FERPENDICULAX 

anw stoxxs 

Foul Rt'drlguai (Plssna Pbyaica Division. 

Naval Research Laboratory. Washington, DC, 

20375) 

A statist loal study of the plasos waves known as lion 
rears shows thel tong duration lion roars 1^, S min) era 
often ur tso Lad iaaedletely behind or In tha nearby 
downstream region of sutsolsr qusal-pirpendloulir bow 
shooka, Th* long duration lion roar* fLDLR) are 
aaaoclatad with relatively ordered nagnetesheaU] 
condition* si Indicated by lower- thao-nomal magnetic 
riold vsrlinaai and highar-Uisn-nornsl magnetic field 
intMSILIta. Thasa ststlstloal result a suggest that 
the relatively ordered downstream conditions associated 

with quasi-perpandloular bow shocks ire oonductva to 
nearly continuous lion rosr emissions. The LDLD 
exhibit flsld-ellgnsd propagation, as indicated by wavs 
fluctuation aoplltudas that ailnlialu In directions 
parallel to tha magnatld field, Tha dlatrlbutlon of 
LDLR Fraquaneloa f with rsspaot to ths aleotron gyro- 
frsqusQoy f peaks at f/f ^ 0.25, Tha propagation 
dlraetlon Md frequency lo It oonslatent with 

previous ldantlfloatloa of lion rears as whlstlar 
wavas. By using ths whistler dispersion relation and 
assunlng flald-allgnad propagation, aagnstosltssth 
plasma isnsltlaa during tha Ooourranoa of LDL* can ba 
caloulatad. Tha distribution of denaitlaa thu* 
doteralnod la consistent ulth tha enhanced plasma 
densities of lha flew downstream of quail -pa rpsnd lou lsr 
bou ahoakl. The source of LDLR has not bean 

datarmlnsdi however. Instabilities ralstad to 
twpsrature anisotropy in tharatal or bssn alaetrona ere 
possible candidates. 

J. Ca.ptivs. Rea., A, Paper 474)11 

57)1 Panicles and Fleld-HeRnatoiphara (Flairs 
instabllltlre) 

heating of light ions in the presence or a urge 

AMPLITUDE HEAVY 1011 CYCLOTRON WAVE 

F.-l. HlahllNUa (Urpartoant of Riyslea aod 

Aai ronuny , Tha Untvaralty o( Iowa, love City, Iowa 

32242) sad H. OltudB I Plains Fhyalra Laboratory, 

Princeton University, Prlnceoin, Hsu Iirlay 08544) 

HaaLtcg of bydrogan Iona has bean Invest Ignteri by 
plaesa nunarlcal llmladons In ths praaencs ol an 
claclroalstlr oxygen cyclotron (ROC) viva which Is 
observed on auroral (laid llnaa at low nlclcude 
(400-M'Aa>, Hie typos or Inatibll ll laa Hava bean 
found which ean be ririvan by an EOC wave. One of 
char la an osci! lacing cur rant -dr Ivon alcrtroatatlc 
hydrogan cyclocron Instability whose frequency la 
near tbs hydeogan cyclotron frequency, Thu other 
U an oscillating lower hybrid cvn-atrean Instabil- 
ity wbooa frequency la near the lower hybrid, u • 

““pH* TWo-d I mens local nueorlcal aloulnt lore ron- 
flraid tha praioncs at bach InatabllHIaa result Ing 
In strong heating of hydrogen Inna, High energy 
talla al tha hydrogan Ions era ebaarvad In tha per- 
pendicular dlstrlbutloa. 

J. doophy*. Rea., A, Fnpor AAB270 
HI* Heim toil xblH'tr, 

moil Airunui: \\p TJUKSinmjt monos and ass»ktati:h 

SiniTlV-DS 1-illSl Jt\TD NEAllTTE MAflf.T.Tir ClfUATulllAI. 1'I.INI; 

ON Tin: IM'D-I SATF3.L1TF. 

T F n,U|TpM,.TrW<oranuialr*ileB**nd Habawhare leharaUSy. MaalNd 
I'lnrlMI). llaaloid. CjItolcLv 91 VII) 

Uo iikmij 18. 19M, duiiog a p,rlnd el ilirog mignrlic dhlutbiai-r 
(h‘, - S). a ike IStK-l wiMliir pwid neat the nagorlk oirri-Hie el Ihe 
Omrj* naiigxlioa iiuimUKi \W W. 1VN grasiapklr. L -3.q J, Ihr ElaaMd 
I'an'filiy VIE Hair rot»n,r dtlrrud tbt pirwsr* ol OintRa lf,oiulil-( 
oigc Ji <nn Ik, ,ng* 2 $ L S 3 7 M migarllc tailed,, (>,„) wliblq lu* 

«( Ike aiiiSPik rqcau*. Ot« , UW-km octllal ^gm-al one L-S 1 sad i n 
— i’l. lb- rbrlrte fi-M ampHlud* ol the Unqi «l|»ah in-had -0 HnV/m. 

» > 40 dlt high-, ibao 14s ngnal anpliicd, toil pirr— Jia, j|. ^ 

3.7-3 1) isd foiluuing (I. J 1.1 ibe blghompUlcd- psiiod. Ov„ ih, , u> - 
Slfi LST7 ihe Iranunui-i pghn m I 1 1 ud 1TR kilt writ a*.n-toi-d 
wlib WlfbuJ aiiBali ip-rd is ft-qctney inugbly lymnMilnHj about Ike 
rain*i isrig-a,i*ll) reduced id ireplJad, -idQ -uh ireyeel lo Ik, tvirr 
The ■u.rftpcu eld-bond, »rre t-o-nUj oRut is Ireqaesty Inn ike rune, 
b» - *11 III Siinuliaseou, dm* (ram the Vilrenilp cl lows Ttamj Hiv. 
-ip-ilmral mdvcalfd iksi ths i-|lon ol high »»« ompl.ludt <u 
]ul b-j«j ihr oui-i -dg> el lbs plaimipjuir skere low ,*hi-t of fo M 
rluau J’suij 1 — - 40.//on,*| preyalkd High imphlvd,, sere obren-d nsli 
duiiog lb, lime Is viKh ibr ngnal liaqv-acy hj wlihla Ihe lasg, al a 
aalurst tvr- band ol luiag --aw Iirqueary la which hunt* ol VLFymiukui 
nrer <«m.oaiU, irlgg-r-J b, -bsMlstsP nbhll-n. Ob ikt bub of ,k, 
group lime d-hj so-l nmpbiud- dtanbolioa of lb, Oxwgi tlgiah , hf 
pi-wree of kne*-|,ars wkwo-rn il b .onctud.d [hit Ibe high *o>pUinda 
«l,n ih ‘rfifiaolly p,o w ira dong Iks bu, ol Ik, plumipouK laifre. Ini, 
ih- ioaih-io h-ml-ph— and inb,n)u- a i|y retc-i^j or k ail-red but i„ 

Ibr IMritar The high unpbiads -an pinuraably produerd ibreaah 
Ibr -eh-i-n: «hwl-, raj, ImublMj is lb- lapai uwia,^ # ,, b 

Uful-tunom rnrig'ilr -h-lren, an, Ibe augn-ik equuorlal phn,. , B d th- 

i'JrbMd ,l|Oib In J leal,, iku ihl, lakroclian bad in^ed a 
aenhn,u .lag- The «m» nugwlK g-Id in lie mlcnr.lu rrglec l.-.llmaiyd 
lo be apphsiuul'lp .« e,q The high ampUiadra ,«ckH by ik. m*o*l, 
indnvn Iku pqiikb inptdni -Ski. rauH b» mpcrelble lor Ibr , id-band 
gm-raiLe (I'l.hrirnt -l.uipi nud- Lnaiabllpy) 

J. Csopbys. Has., A. Paper 4A82I6. 

373) Flsama lustlbllltlaa 

K“S»S T ito^ c ^"5“ ? r nmwmc niciRom UAHS 

- . " (Hax-Planck-Iostteul fUr Aaron nale, ruMn 

«■ ,.rfii£ 5 L 

Slice ron bBaa’axpsrlaanta uilsi nekat-honu 

zzrr? ftasarta sas-i. 

■ ^^SSsSSSSz-- 

. terpratstlxxn 1*' 

-w --M»Lwa«.ui.iS;"s£S) ‘ 


DOES YOUR LIBRARY 
TO 

tectonics? 


tectonics Is an International 
scientific journal, sharply focused on 
Interdisciplinary tectonic research. 

Why should your library subscribe 
to tectonics? Quite simply because it 
is tho best journal in Ihe field. 

Published bimonthly as a cooperative 
effort between Ihe American Geophysical 
Union and the European Geophysical 
Society, each issue of tectonics con- 
tains original contributions in analytical, 
synthetic, and Integrative tectonics. 

tectonics deserves a place In the 
library of your institution or organization. 
This authoritative journal offers: 

■ high-impact original articles 

■ extensive foldouts of maps and 
structural diagrams 

■ stringent refereeing standards, 
ensuring publication of superior 
papers 

■ Immediate access to the leading 
edge of tectonic research 

■ absolute resource for scientists 
end students Involved In regional 
geology, structure, tectonics, and 
hard-rock geology 


To begin a subscription or to establish 
a standing order for this series, 
have your librarian: 

CAUL: 800-424-24B8 
(202) 462-8903 (local DC area or 
outside the contiguous USA) 

WRITE: American Geophysical Union 
2000 Florida Avonuo. NW 
Washington, D.C. 20009 


1222, 



5/31 Flnnmn lnulabl 1 It Ion 

THR INiWKHtrr up KI.ECfKIiN PLAWA UNCI I.I AT NiHK IH 1IIR 
KI.KcrNGN EOHKKIIIIIK HkiilHN 

K, A. Her (Inn Alnmun Hat lull'll lAlmroliiry, l.nl 

Alsri.a, Nkw Her I CM, A7141) li. A. fiuiiiKli, and R. J. 

Ell sin, roller 

7lDcin.ii p | fiuan unci I Int l.inn III lllu Marlli'N elPClTfln 
loraRhnrk region aru nhuurvnd in uh I F 4 nhnvo and hale* 

Ih* local olcclron plonaui Imquvnry. Aa plasms aaei Ha- 
lloas ahirt il.iwnworri Inin ilia plnina fraquoncy, llidr 
handwt.it li (nrreaanH and tlielr wnvolongLh daeraasas. 
Obaarvatlnna af plasim <iai:lllallnnii woll bolnw tha 
plaau froquoncy ara corral atari ulth tinea wh" n IbaR” 1 
la fnt riuwnHiroan ol tlio electron foruahock bouddarT- 
Althaugli wovulongtha nf pis, a* oscillation* below th* 
plaann froquoncy satisfy k« 0fl « I, tlic nopplor-ihlfl da* 
to thu notion ol tho aotar wind In not iuffl«l»»t to 
produre tlin -ibaerved frequency shift*. 4 bo*M-pl»tm* 
Interaction ulth tau, velocities on tho order of the 
electron ihoraal velocity (■ auggoatnd aa an explanation 
for ploiaa naclllotlnnn ohovo and bolou tho plessa fre- 
quency, Proqnoncy, bandwidth, end uavolongtb chenge* 
predlctod froa tho boan-plaaon Interaction era In !“»* 
agraocont wlLh the obaarvori chnractarlatlca nf Pj**“ 
ondllatlona in the (otanhork region. (FJaama oaellia - 
tlooa, Langaulr waves , loreahoek). 

J. Genphya. Bra., A, Feper 4A82J7 

57«0 Plasma Hntlpn, Convention, or Circulation 
SUFERTHERHiL ION 310 NATURES OF AURORAL ACCELHBATKW 
PROCESSES 

T. E, Koora (Spao* Solanos Laboratory, H13A/Harah*l 
Spgoa Flight Canter, Huntsville, AL 35813), Ci 
Chsppall, H. Lockuwd. end J, K. Helta. Jr. . . 

The Retarding Ion Haas Bpeotroaater on the Djnami 
Explorer-l apaeaorift haa gaaaratad a isilqu* ■* . 
whloh dpousanta, among other things, tha ooourr*n«a 
aon-Hixwalltin super thermal features In the auroriu r- 
■ld« Lrroaphara distribution funetlhna. In trie p p* 
we provide ■ representative eampllng of the 
faatursB and their spatial morphology ea to 

altitudes In tha range rrooi a few thousand kllomeiar 
a few Earth radii. At loner aliltudij, thasa Itw* . ■ 

appear at auroral latitudes separating reglocs 1“^^ 
eap and aubauroral light Ion polar wind, Th* ■** 
slgiiatura la tho appaargnee of an upgolng *npr8a** 
having oonloal lobes representing significant iw ^ 
and ntnbar flux In all apaclaai Inoludlng 0*. *ra __ 

Ion heating below the observation point it « v * r ** 
sand KlUvatern is oloarly aaaoolatad with 0* oj^f 
;ln km events observed , tranaverao eooalOTitirP *pv 

• eotly Involves nearly tha entire thermal plR®**' h 
distribution runotlon baa can n highly mlaaUy^* 

Yj. > T# , and aay totuilly develop • ■lnlP'* ■* ^ 

vaioolty, l.a., baccaa ■ torus having ea 1U •*».■ ' 

, local magnetic field dfreotlon. At Wg»7 - ' 

Tooalixed dayalde iiouroe region appears is a r‘9* J(r 
. aligned flow Iriitfih la dispersed tallwar'* 

.nep.eeaorfllng lo parallel vaioolty by enll-iww™ ._,*■ 

• . vaaUva flow, so, that upriowlng low energy ■. • 

wall within tM polar sap region. . Uhl la ^ ; 

■j appear taamilM-ln a- given location, * • ' 

. onaarvad 'implies a vary broad anargy dlstrlh^ J|f - 
’. »*• aourca, aataodlna from a few tenkha Of L. irs 

’ ««•<■ of 30 aV. On.tha- nightslda, upgotni IJ, 

1>*M to be latUuiinaliy bouidad by rqgJO"? " V^.par*- 
oontes whose )iaif gi^ik* increase u»»> inoraenui ^ , 

i ' •' • ■! • •; ' -iV , 
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Urn from tna fciam region, indicating lr„ nltlLiM* traus. 
verao nooolnratlon In Imallnlo prorlnlty in, and below, 
in* feral Ial aw l oral ton ragl'n. Theso itisorvaUrna 
revua! a otoa* dial met ton hot wren cl ns* loal polar wind 
lou outflow and 0, cnliari-m.l supunpcraal flow, . and .in- 
firm tho In per Unco of l..u allttude trsniverae nc-olcra- 
tlon in lonoepheru plarmn trannporL, a* S'lggn-itod i-y 
pi*g y i nun rUBarv At 1 pn5 . 

J. iV.ipjaVH. Hi'H., A. I* l|a a *r WHJV1 

3770 Sh.irl-porlori (lan» than I day I variations of 
mognutlc field 

AAlHUrilAl. PKOPAl.Ani'N ANU KHt'iJUILNCY GHARACIdHlgnc OF 
GOHFRkNSlilHAL FC 3 UAVtS UBTbKVhD AT GEONTATI-.iHaRY 
ORBIT 

K, Takahsahl (Laa Alnmaa National Laboratory, Log 
Alamos, NH 3754)7 , P. R. Illgblo, and U. N. Baker 

gnargatlc particle Jets (rum the 1977-007 and 
1979-033 101011110! and magnetic field data froa Lha 
GOER 2 and 3 astolLLtaa havu baan used to study sight 
coop rats tonal Pc 3 wave a wants observed at 

geostationary orbit during 1979. All tha avants 
occurred on tha dayat-le and moat ol thorn vero observed 
during the rocovory plicae af s gaomagnatlc at ora, gy 
using tlio data I run two uf the aataltlisa which wars 
cloaa tu each wtlior, wa waaurad thu 4* (mu tha l phase 
velocity Y| and .ml nut hoi wava nuabar a for aolactad 
Incorvala. for nil thasa Intervals tha waves 

propagated waatward In tlio spacecraft [rams, and in 
ohLalnod [V I - 4 - 14 Km/a and |o| ■ *0 - 120. In 
addition, harmonics ol a local standing Allvdo wave 
waro often pruaont aloultananusly with a compress tonal 
PC 9 wflvo. Tho (ruquoncy of tha camprsialonal wave was 
typically 231 of that uf tha aacond harmonic of tha 
AlIvAn wava. Thasa obsarvad fasturea are dlacuatad (n 
tha light of existing theories of Instabilities In lha 
ring currant plasma, (gausiattonary orbit, guuoagnatlc 
■tore, ring currant) 

J. Gcophva. Rua., A, Popi-r OAR249 
S7R>T Havo Propagation 

AURORAL yitoHETRlG RAftlATIMNl HAVE HADES, HARKiTNICi AND 
50URCV. REumW ELECTRON DKN.9ITY STPIIGTURE9 
r, P, Rons an (Uthoratory (ur Eitratorraatrlal Physics, 
NA5A/GodJ«rd 9 [Mica Flight font or, Croanhslt, HD 2077 1) 

A nunbor of dramatic ,'hannas ara ohaorved In tha 
cheractartatlra of auroral kllomatrlr radiation (AYR) as 
Lha source rag Inn pl.ian to gvrol roquancy ratio lg/(g 
vtriai from ft. I to 1,1, Moat notable of thasa It a 
change from right hsnri polarised avrraordloary (X) mode 
ACT riant nanca to loft hand ordinary (01 mode ACT domi- 
nance os fq/fp varlaa from gnallar to larger values, la 
addition to tna X end 0 no-la APR, 7. (the slaw branch af 
ths X made) and whlstlar INI wda ere oli» obiarvsd. The 
£ mi a If observed over alt fq/f,, values, (a of eon con- 
fined to tha frequency region between f N and fq an] is 
typically itlRhlly lass Intense chan the 0 made. The W 
nada la conflnsd to fraquanclaa laaa than fq/2, eugga*- 
ting char It la the result of flald-allgna.l ducted 
signal* reaching tha .stall ( to I ram i sour.-a at lower 
altUudaa. Harnonlc ACT bands, which appear to ba nf 
nacuril rathar than tnicru-nantal origin and apponr ta be 
associated with tha 0 as well aa tha X noda, ara ronoonly 
ohaorved. Tha 2nd harmonic k mods appears ro be duo to 
proptsatlng signals, whereas ths higher harmonica appoar 
to ba confined ro low dansltv enures rag tans. The 2nd 
harnunle aaaoclatad with the ft nods (a observed mainly at 
Irequani-laa above tha nmblnnt ?f„ value when fu/fg I* 
large end below 2f H whan r N /fg Is imII. The nbawrva- 
tlons ware ohlnlnoJ true soma JiVV ianoarvna fron 12 
psaaaa af rho 1919 1 aatillice through ACT nonrra 

ragluna. Infaroncaa cancarntng wavo-r-'d- l.lant Iflcatton 
eta banu-l on compart none .if iho nbairv-'d ACT frequent laa 
with •uundar-ln.luca.l plaana resonance, and wave cutoff, 
of lonoapharic reflection traces. Rlactro-i density cos- 
tours from the aarolllts altitude down to the altltuda of 
ths F layer lontantlun pu.ik wore ..brained tr-» ths 
a 'Winder data on oach pa*a. Routes encounters were na.|<- 
oa nearly all nf than, pns-os and both the mlnin.,m ACT 
source wltltwdaa a. id the cor r«a pending Iq/f,, values 
(which curroapond to tualnum valuoal were data rained. 
Tho di-durad (fq7f||>„, l« alway* toe, than «.* wd t« 
typically loss than fl.2 during tlm gonaratluu il X-mwIo 
APR. ior o-t»,la APR. «« Hie mhtr '-tnd, lfg/f H )-, % 
apprunehoa ft. 4. Th- e-irr.-apnndlng .tfR source rasT.m 
nlnlmum tltlturiua watonri i|.»yn (•' 24"ft k m. The t V j[^f h ’ rare 4 
values are In accallunl agr.-em.jni with preol-nlv 

publlnhed ruaulra of ih- in’ In..-. l-atiMMlv t.-nper, I 
growth ratea, nhrnlnul fr-wn the ACT r-.,pplar ahlftsJ 
.•klntrnn norhanlam, nw a luuillon r-f 'u/fg- Th* ^lltu- 
dtnal extant af llw low danalty, l.a.. H* • |i>ft cm" , ACT 
'Source raglnna -anji-d fr-.o a f"W dugrw-a !■> air, than J-r 
• inn.; t'u- aatalllta nrhlt ll»' lncllnaiio<iij_ wiinl-- the 
wlda- donelty depl.it Iona, l.a.. rhune (l.n u.lg.vlaW -vor 
■onv Jug red a , thurn wars no lorgn anhaacaowata uf the 
ambient fw/f|| value. Thoae raaultn, which were United 
b/ tl.u 'ino km spatial ronnlutlon correapondlng I" tha 
spacing between tnpalJu nuuu-lor louograne, waro 

auhatnnt lalad on o imiuh finer spatial scalo fvln for 
R 0 or 1/ 10 Vm fur iH ) using In slid fntd froa tho on- 
board l.angnu I r probe Alch woru aval l.iblw for l’> of the 
12 pasaea. Th* nhsatviJ lack of largo .lenally 
snhnncomenti within AKR source region dunnlty cuwlllwa 
provldnu addlrli-nnl coafldanta that the observed Inranee 
AKR la cyrlolran X-modr radiation t iiher lhan plssma 
frequoucy n-rvdo radiation, Tha .jhs.rvud 9,, vmhaoca- 
manta, huuavar, were largar than those required to 
Support a fan.lhsck muchsnlam In the ao-irco rugiun, 

J. tiuapliya. Rea., A, Purer 4 AH 1 70 

5799 Oonorol (Auroral Kllonatrlc Radiation) 
COIIERPNT GENERATION MECHANISM FOR AURORAL KILO- 
KRTRIC RADIATION 

B. Bud (Physical Rasaoreh laboratory. Navrang- 
puro, Ahaodabod 380 009, India) , 0.9. Lakhlna 
(Indian inmtltuta of Geonngnatlam. Colabe. 

Bombay don 005, Tridla) 

Generation of oloctroBognot Ic radiations from 
tha nonlinear Interaction of whlstlor aolitons 
with tha uppor hybrid wavos Is Invest Igatad . 

Tha power omit tod fron tha right handad polari- 
sed fundamontal whlstlar sideband of upper hybrid 
frequency la obtained. Tbs results era applied 
to tho generation of auroral kllovatrlc radia- 
tions (AKR) on tho auroral field lines In tba 
earth's nagnatoanhore . Tba power la found to ba 
largar In tha plaana depletion region as coope- 
red to high danalty region. It la found that 
about 10 s - 10* whistler aollton* filling a 
vo 1 umo of H 4 s 10 s k» s In a region of field 
allgnod auroral oavlty can ganarata tba observed 
AKR power of 10* H. Theoretical predictions 
agree very wall with tba observed properties of 
AKR, e.g., fraquoncy range, polarltatlon, peak 

S owar and Its tendency to occur In tha density 
oplatlon regions. (AUToral Ellomalrlc Radia- 
tion, Coherent Radlotlon Machanisn, Mi tat I ar 
Soli tons) 

J, daophya. Rax., A, Paper 4AB246. 

S7P9 General (Parti e let and Plaids - Magnetosphere) 

COUPLED MM ENERGY • PING CURRENT PLASMA DIFFUSION IN 
TUB JOVIAN MAGNETOS PlIpRE 

D. Summer* (Dapirtnont of Haiho malic* and Statistic*, 
Homorlal Unlvoralty. Sr. John**, Nfld., AIC 5S7. 

Canadaj and C, L. Slacoo 

He derive a functional for* of the illffuJlon coeffi- 
cient appropriate to (billy dovol-jped, atcady atme, 
wntrifugally driven curbulooce in Jiflter's magnato- 
apherr. incorporating in tho diffusion coefficient th* 

■ rfecta of tho prosaur* gradlont of cho ring current. 

He sat up a steady stare, cauplod dlffuslrai model to 
dascrlbe tho simultaneous outvardly diffusing low 
snetgy (logenic) pleams and tha Inwardly diffusing ring 
current plums. In order to test tho hypothesl* that 
the pronounced reduction In the redial diffusion coeffi- 
cient fltqtllod by iho arts trace of the lo plasma rasp) 
la caused by lie pressure gradient of ihe ring current, 
wa sool solutions to tho redel uidor the condition that 
a reduced fhm of tho diffusion coefficient taken on a 
nlnlmim vslpe at soob point within the spatial extent of 
the reap, l.a., within tha rang* 7 s l s 8. where L Is 
radial distance In Wilt* Of Jovian radius Pj. Tnla 
condition laadx to soveral nocensary ct-ndlllona on tho 
model'pareisators and the value* of tho ring current 
density and density gradient at tha min law point. *s 
find that high enorgy (0.5- 1. OS HoV) ring current por- 
tides, which bare been previously obssrvad and whoa* 
danalty riacrauoa lnwanlly by several orders of magni- 
tude ovot tho range 6 s. L * 10, cannot cause a suffi- 
cient Inhibition. of logenic plash* diffusion to cause 
the ramp. Further, wo show that for ring current 
pressure to cause the rani there Wtt oxlst a component 
of the ring current particle population Kith «afN cleat ly 
low thermal energy and with sufficiently high density. 

’ 1.*,, corresponding to ‘an logenic. plans flux of 

2 x ID 2 ® sac- 1 (IQ 2 ® Mc-lj, th* Hug current particle* 
must ,hnv* rharaal anorfjle* of less than 3.9 k*V [4B8 el I, 

' and currasoondlng ring current partial* donsltloa af, . 

say, L'q 7.S must axceod by two ardors of migni c>iae 
, those observed foi the high energy cc^Onrat. Our redsl 
predict* that tho denatty of th* dons*, low anergy rtng 
current panicles dacreasa* only by about an ordor of 


av ' r * h * f»CT " « I. ■ ID. Nc provide reyre- 
..r ra r U V f °T the demltv profile, 

• i ih.. Ims-bU- nnJ r,n* torrent r ln«n». (Jupiter, 

""■("He I -sphere, |.|d*nu JlffuMon] ™ 

j. U,.-phva. A. Paptr 4AH134 

Physical Properties of 
Rocks 

Alio £1.1 At lclt V, fracture, and flaw 

NU.I.RHFE HRratOlnS ANf> IN-S1TO STRESS 

Hurl U. Ivkml t Papa ri meat ol Ce.vpliysira, Stanford 

Uulvsraltv, Stanford, Oalllornla. MRU, b. H.w. a . 

1*. Iljalln, R.H. Apdurs-vn 

The detailed cro*a-ls-t|ivu,l nhsps <1 ursas Induced 
wulltarw brnkouta hi* bean studied using spcclallv- 
precomacd ultrwnontc borehole talevlcwi dun. Ho 
Bhnw breakout ahopoa fur a vs r Lviv of rack tvpsa and 
Introduce 1 simple wlaatlc failure model which enplsln* 
mnrv fi-aturen of the vbaoivnt 1on a , Roth ths 
ohsarvatlvna and csIcuIsiIobs Indicate that the break- 
out* define rvInrlwc-lY broad and flat curvilinear 
MurfocuA wind, on I a rye ths borehole | n tha direction 
nf minima her I rental t-napiesslon. This work support* 
the hvpnthcals that broalouts result from shear 
failure of the rnrk where tha comnrtsslvo stress 
conrontrallnn around Ihc- wellbore la yreatrst, and 
tl>or broalouts can be used to dotomln* ths nrlen- 
tarlc-n ol tho horlsontol principal streass* lo-alru. 

J- Csf-phya. Rm., B, Paper 4B1JOO. 

5110 Elasticity, fracture, and fl*w 

cfnpRESsioN-TMnnm mcrd-cracx grqmh ra brittle 

SOLI Mi AXIAL SPLITTING AND (WEAR FAILURE 
H. Horn end S. Non*[-llas*ar fDapartcmr of Civil 
Enxlnnarlng, Northwest are University. Evanston, IL 
60201) 

Hlcro-maehaniaoa ol rock 'allure — axial splitting 
and shear failure — ara examined in light of atapls 
mathoBatlral coda la DotUttsd hy nltroacapio ohsarvs- 
tlona. The elasticity buundary-valus problem asaori- 
atad with cracks growing Irma tbs dps of a modal flaw 
Is solved. It Is shown choc under saJal compression, 
tsnslon cracks nuolaata at tho tlpa of th* pra-oxlatlng 
modal flaw, grow with Increasing conpraaiion, and 
b « cobs parallel tu tho direction of the aaalsur far- 
fiald coop ratal on. Mian ■ lateral cooptitslc-n Also 
extsti, tha crock growth is arabla and atop* at aoaa 
flntr* crack langth. Ulth a snail lateral tension, an 
tbq other hand, the crack growth bacoDoa unscsbls alter 
a Certain crock langth I* atroinod. Tbl* 1* cvoiMinl 
to be she fuoiaatnttl me ban fan .if axial apt feting 
observed in uniaxial ly coaprasasd rock spocluon*. T--> 
modal tho itachonlsm of shosr failure, ■ row uf suitably 
oriented modal (lava la cent Id oral and tlia a! ait icily 
boundary-value problem assoc laced with ths oul-uf-plnna 
crack growth from th* Ups of chs flaws Is solved. It 
Is shown that for o certain overall oriental I os of the 
flaws, tbs growth of chs out-of-plone cracks may bacoeu 
unstable, loading to possible macroscopic faulting. On 
tha baata of thl* model, the variations ol Lbo "ulti- 
mate strength" and the oiloniarlon of the overall (lull 
plana with confining pressure are eatlmaced, and th* 
result* are compared with published sucrimcncnl dsto. 
In addition, the result* of a aet of --oriel oxper taunts 
c-n plats* of Columbia rosin CR39 containing pre- 
existing (law*, era r a per tad. Tho** suptrlmcors are 
specifically designed In ordor to show the el feet ol 
cvaflnlng prsiaure on th* crock growth regime, Tho 
uaherlnenc* sawn to support qunl leatlvwly tin Analyti- 
cal rai'iKa. i Splitting, faulting, crack Intarsalonl. 
J. Co.'phv*. Fes. . B. Paper 4 h 5089 


b 1 20 tquoi Ion-, u' Slots 

F IRjI -FblNC IFLL5 75. TPHIR l£AL ION M-Dfli Or Tilt II AND 
B7 FMASIS 01 Nad 

H. S. I lulMMlntll ILsoIngv and Gocphyilcx Prpar IDKjnl , 
Univeraliy ol f«llfo*nla. Berkolev. (Jlliornla, 9A720I. 
J. A l dun Iw-r a* above) 

lha Slcilior- dvnsi iv I unc i ,onol f jural l»m Is u**d In 
toqsic llr*i -pi .n< ipl«A ..qualm"* o' *i«r- onri chugs 
d,A|i IbuMOu, lo 'he Bl ,wid BJ phj *v , o' Na(l. The B1 
rnuall.n of * 111 .- I-. In .-:ill-ni will, avail- 

nblo ilanc. acoustic and »h>n »-,« data. Ihe iheo- 
roiUul 62 equation ol (talc dllfer* sign) I Icantly Iran 
available dlamc-nd-anvl I data but agreut <mM with 
ihQCk-wivt data. An*ly*l* of tha ihaorailcal nnd c»- 

por [menial |vrha»iA iuon.-vi |ba> ihr 'or-or m h- .i 
lilt lu It-t i" v'«»Vv • .* r ■ 1 ■ !'•• ij'U- tv )l"-j-,l 
cat la Inly to-* *»lll. ihc conpui*' charjc dlsiribui.on 
and valence hsnri encrqli, indlcalo ihsi ( l -( I Inler- 
aciion nay domlnale ihe cnorgoiM* vl iho B 2 pl.aic ood 
that, consequently, ihe Cl Ion* are * igni I icml * di»- 
rartod. The Ihrurel leal .ero preivuro Cl radius I* 
smal lnr ihon lh c classical crystal lographicjl rsdluv, 

It lcnsl 1 1 ve IC cot-i dlnat Icai. nnd *.panj, slgnl 1 1 cam I y 
oeross Ihr B' and B7 l rjnsformot I r-n. In conirasi, Ihe 
Mj Ion Is Insensitive 10 coordlnsilon and »usms to re- 
tain classical Ionic properties («! cha,ge, spheMtll 
clutrqu dlslrlbutlun) up to |ho highest pressures In- 
vusi Igsred (70GPsl. Thsvo praporllcc are largely 
responsible for Ihe falluro of Born-itover-lype 
structure Indopendonl pal r-poicnl la] S to accurately ac- 
count far the change* In clastic properties of HjCI 
across Ihe II - BI [Mnsferma I Ion. 

J. cVnphva. Rea., B, Paper 481101 
6199 Ganarol iFarmeabillry) 

PkRHKABlLlTT OP UNCOSSOL I DATED 5ANDS AND POROCS FUCKS 
A. F. Gang I IbapartMni ol Caophya ica, Taxaa .UH 
Uni varsity, Collaga Scot lorn, Taraa, 77843) 

K rumba In anil Honk fouo-1 an empirical raladonabip (or 
the panuablllty ol unremol Mated afad ■■ j luncllon ol 
tha moan grain dlamstor (by weight). d w , and tha 
atandnrd davlatlon. o t c> — log.d (or d In at). Their 
enproeslon, for log-normal graln-sls* d la tribal Ion* , Is 

k - 760 d H 2 e*F(-l.3K\l 

for IL. In ns, ’. in i -unlra and k in darcya. Thalr data 
havo Vsn reatlslysad to axpreaa rhs parmsablltty in 
cants ol tha assn grain disaster by number, d_. This 
raprasantatlon Is a more physical one b*csu*e chs 
parosnblllty depond* upon tba number of pore* of 
particular alzaa (l.a., upon the number dlatrlbutlon 
function of pore glia*). It 1* oxyacted that the 
pore-aixi distribution function (by numbtr) la more 
closely related to ths grain-* Isa dlattlbutlon function 
by numbnr than to rfaa greln-aixa distribution function 
by wolght. Ic waa found that aqsally good fits al oil 
their dare are gives by 

k “ 5*5 d N 2 axp(l.78j. 2 ) 


H°. Cl .. 3613 S. Ala lay, Taoson, Arlxost 137111 
Aa latlpla of tba Voysiir EOF ipaoto of tk* /sellar 
aaalll aqnttorlil mImIois ikhwi m arldaao* far ■ 
■abataailtl dipwliui of atoaio Mtt|M abmidug* am 
miiaitla Icxgiiads. reqiitid by ttvllar thiorla* al Iba 
B Lyo ilMgllmdlmSl asyaulry. Aa axplasatlon for Ik* I 
Lya hilgt yhiaamsia* 1, advtmoad la Ihl* sorb |k«l 
a o> fora* to ths abiarnxlai* tnd lot* amt raqaita a 
■ traag tips, try la ■(«■!( hydapya* abiadiaaa. Il li 
p top* ■ id tbit tha B Lyo taiga lx auaad by » aoablnillea 
of prataa aalllalBaal trimfer ol Bill) atoaa Into tba 
Itxta. aai pradnctloi Ibrootb ngnklutlu af 1* 
. 7* ■ 11 ,B luaaipbaz), Tho ■tymmitry la 

the laaoifhaxa la praasaably eaasad by lapltar’i aag- 
■atlo leowcly, Tba proaauaa yxodnslag Iba B Lya bnlga 
raqalra a aagllglbla aaomal of diraatly tppl lad i tarty. 


k - bAB dj|*(l » 2.77o t J ). 


It was found that tha aiprasdon k-7)Sd^ girt* 
permeability values that era accurate to 10X tor loosa. 
unconaoi Ida tad lands (porosity 40ti») vtlh ataadsrd. 
deviation, o, , In tha range of 0 to 0.3. Than raxalti 
may ba replied to poroux roeka If Bsrg'a saml-tbxsratl- 
cal/areirlcsl dacaralnatlon of the pxrmaablllty 
variation wttb poroalty la os«d (for porooltlaa In tba 
ranga of 30* to 43Z). An expression for tho theoretical 
vacation ol parmasblllty wlthrffMtlva renflnDg 
pressure la also glvsn. (Paroeoblllty, Incoosolldated 
studs, porous rocks). 

J. Caophya. Ras. , B. Fspar 4B1A21 


Planetology 


asrssssi! «istry m «i.«on 

□U6 f HG PERIODS OF L(M OBLIQUITY 

B.L. Urtdnor flihoritoiy [or JtBOjjhfrlc Spim 

Physics, University of Coloredo, BouldBr, Colorsdo, 

pr..<W »« »“ 

shonn ibst Hart 1 an tO pirilsl pras w rM da ww iod to 
0.1 A; 'CO, partial prenures dacroaied to O.M ab 
prior to A forms Lion or tha Tharsls hu1». Tha 
permanent polar cipi act as n cold ‘[«P 
global swrsge alter vapor abundsnest drap te m«lbly 
as low ss 10'® pr in. A* * r «“ U > 1 the 
catalytic cycle would net be effective 'ji 8 

CO end 0 back Into CO., end as much « 0^2 nb of « 
and 0,1.9b nf 0. coulrt exist. These aton* . 

dances would raJl tally if feet surfece taldA tlto . 

Change the lower otwspherlc the~»l ‘tru^s.ssfl 
emit) lately alter the upper atmosphere, (Hertien 
stmosphire, Hertlen dlMtologiy). 

J. Qsophy s. Ra*. . A, Paper 4A828! 

651D ' 

ah nrUKATin m "***£}*• 2222"* :■ 

IN TO BOG ATM IAL trtcttsm OF TCPllP l AH OOT CUP W . 
PARADOXICAL ETUOT DKFOtITIHf IH KB BOBFISU 


■■Ho isoMly, lbs pro* ■!■■■ y redan lit tk. B Lya kalis 
rsqslrs a laillglbls uomsi of diraatly ampllad asargy, 
Boemr Hi piiu.aioa (■ e symylom of ■ pr«#is af 
■ ■bit tat til d spoil! lea of sergy It th* exmipblis, 
rerslsg ths esjer i an ret for loeoipkorit ptrllaltt id 
tsslrlbetlei rebitSBIlilly ta Ut t|fu tteeipktrlt 
leapt ra tire. Aaiudlig to Ihe pzaiesl medtl s Urge 
fneilae af the obiirnd I Lya imiitloe fees the 
•qetiorUI rtgloi ii tleitren tiaiitl, u lain et ilnti 
er lelar eailmts. Olbir r.Ul.d pb*M*tae led qnteti- 
titl raqntrad to eaUtiin tk* B Lya myeeatry ara 
diaaenad In lb* last, 

1505 

J. Gtophya. Bal., A, Paper 4AB707 
6320 Coeaca 

AN IHFtC'VED THERMAL »7BEL TOR CONST AFT IIDCIEI 

P. R, Nalticsn f Earth and Spare Science* Division, .1st 

Ptopulsion Laboratory, Paasdan, CA 91109), H. H. fier- 
ier 

We have ondilled our esrllst thermal mill jf court try 
nuclei by Incorporating a oors accurate cmlculecton of 
chs opacity ol tha coaoteiy duet core. Tha now e-idol 
uaoa a modified Sokenlne-IUlUr dual particle alee Ha- 
lt (but Lon end e DalaaEcaa-Hl) lex gaa autMow dyuilci 
modi). The laprotod nado) htx been applied to tha caie 
of the 148b apparition of Halley *i Coast, also iocorpaT- 
aclng ■ rev laid radiui and albado (or the Hal lay nu- 
cleus, Tha oallaatad opacity of thx Halloy cooa Is 
reduced from that af tha earlier odat. Tha rovlaed 
opacity la 0.12 at 1.0 AU end 0.4) ic perihelion, 

0. 38) AU. This roanlcs in a dtcroaaa In tho onaigr 
supplied to the oucla<ja from cha coma by null I ply 
scatter*.] radiation and thorual tnlaalon, end brings 
rhs model into bactar agreement ulth the results of 
other*. Tha cons foedbsck mechanism enhance* nuclsus 
gaa production hy a faotor of 1.4 at 1.0 AU ovar that 
for s bar* Ica nucleus with no du*t coma, and by a 
factor of 2.3 at perihelion. Predicted gaa production 
at 0.9 AU post -pur the l lou, tho czpacled hallocaurlc 
encounter d la tinea for the Giotto alas I on. (a 4.4 x 
ID» colerulos par estood. This uRrcsa well ulth a 
recont eallmata of 1.4 t lq/l noleculaa a -1 (ai tho 
Haller tar production rata et ft. 9 All during ebe 191 V 
apparition. 

J. Ccophys. Rut., 8, pmp.r -HMjt 

6525 Gross proporiioi of (ha noon 
MAGHfMC FIELD AHPl I F [C ATI OH AHD GENERATION 111 
HYPERYEIOCIFT NTTEOROID IMPACTS WITH APPLICAIION TO 
LUNAR PALEOHAOHETISH 

1. L. Hoad (Lunar and Planrury Labors Lory, unlviriliy 
of Arizona, Tucson, Arizona, 8372)) and A. Vick ary 

A continuing difficulty for th* corn dynamo l\ypo the) 1 1 
for th* origin of lunar palBomAgniilc fields 14 the 
small mi'laun si zb of 1 present -day Iron cor* and 
correspondingly small animate* for matlnum lunar 
lurUce pjlooM el d( bSIOd on avallablo modal* for 
planetary magnetic Field generation. Tnt* paper 
explore! iho possibility that magnetic field* niy be 
significantly amplified or genarated In largo-icala 
matsaroid impacts and that thet* field* may nay* 
contributed subs tan daily to the obierred iuonetlzatlnn 
of lunar suUrlal*. USlnq A one-dlores tonal nirmrlcal 
model for e< pan si on of Impact -produced vapor clouds, 
scalir electrical conductivities for the e-panding 
partially Ionized gas ara calculated to be In the range 
I 0 (l - 106 5 m‘l for melnorotds with ropresentatl vi 
compositions Impacting at velocities greater inan th* 
threshold for significant vaporization (10 kn s*l|. 
Magnetic diffusion will (herefoTt be smalt In Caspar I ion 
to advfciion on relevant tm* scales. The available gas 
kindle and Internal energy demlllas ire '■/ probable 
magnet It enorgy riansl ties for lira perlu-Js lha l Increase 
with increasing Impaclor velocity and *lze. Ihaie 
periods represent Unit* on the tine available for 
magnetic field enpl (flcailon/ganeratlon and are In the 
appr.)> Inal* range 10- - 14* a for .-leleorolds with radii 
between I and 200 in impacting at 15 kn 9-1. 
Pri- Cl | J1 1 ng tolar wind r| qr-ut I { field 9 'Ml 0« 

c impressed 0. m» •.•■paujtn-j plssna dou-i and amplified 
ty induction In the presence of an electrically 
conducting lunar Inertor. within the limitations of 
Cfie one-dlme/isfansl ajdeMng roiulf., «i« Imo" lurfece 
riold Aptitudes oipeetod via theso mechanism* are • 
0.01 G so that thalr Importance with respect to lunar 
pal eol mens HKs (0.01 - 1.0 G) li marginal. However, 
■xlstence of a core djnaro during the 1 - 4 b .y. tin* 
period wllh surface M*lJs Of .. 0.003 f, would Incruasa 
nailmin Induced field amplitudes to values c-ynpatltil* 
With Lh* rang* of lunar pal eolntansl lies. Direct 
generation of translant fields In 1-ipic 9 -produced 
plasmas via currents forced by thermal pressure 
Gradients trill occur but esilnaifd field ampiRudes for 
largt-sca l* impacts ( 10-4 - io-> G) are too still to 
contribute to lunar pa teolnlensl ties , Dynamo 
amplification of those flaldt a* 1 result of »ipanslon 
velocity gradients and turbulence wi thin tha e>pandlng 

E lasma cloud Is possible within available time parltd! 
ut necessary conditions far icnloving lunar 
paleolntenslty amplitude* have not bten demonstrated. 

J. Cat-phyi. Rao.. B, Fsp-r 46591) 

CHEHISTR^ANd'pETROLOGY of APOLLO 12 DRIVE TUBE 12027 
M. R. Salth (Radloloolcal Sclencts D»partr*"t, Battelle 
Pacific Northwesl Laboratorlts, Richland, Washington, 
99352), J. C. Laul, S. B, Simon and J. J. PapIRe 
Nodal Mid chemical data for 31 major, minor, and 
trace Rlennto obtalnad by 1NAA for soils fron four 
(^5 cm) depth Intervals of drive tube 12027 show tore* 
con positional unit* within the cora. The upper 
cm Of 12027 represents part of the Sharp Crater rm 
crest depot It, which ha* a total thlckntss of 
Chemical difference* are attributed to addition of 
local mar* rocks to the upper 2 t* and KNEEPy material 
to th* lower stratigraphic layer (14-17 cm depth). 

The coiner fractions (10M-90, W-70. and 20-10 m) 
are conposltlonally similar to each other but quite 
different fra* the <10 |fl fine friction!, which ir* 
nor* feldipathlc and enriched In incompatible (LILJ 
eluant!. Correlation between fined loll contents 
and Ilk •nrlehmanli of the coarse fractions strongly 
suggtsti that agglutinate! are derlvad frtn the fine 
fraction, thus lupportlng tha FJ (Fusion of the finest 
Fraction) model . The trench soil 12031, rrto *15 ea 
depth, Ii very sfnllir to tha 15.5 - 16 e* soil of 
core 12027, Indicating that thl Apollo 12 r* go 11th 
exhibits KREEP enrlchawnts at various depth; and that 
exotic KREEPy ejecta are widespread at the Apollo 2* 
site. (Lunar 10II1, Apol'® >2. core studies, 
regolith). 

J. Qeoyhy*. R*»„ 8, Paptr AASfiOfl. 

6399 Gansral (Xavla*) 

LIOTH1N) ON 0THW FLANCT8 

K. Rlorert (Kox-FlucR-Initltut IDr Aarenomli. D-3I1I 
K*tlooburg-Llnd*a, F.R.a.) 

Th* peialblliLy of tha sxiitsucs of exLrstsrrtit r 111 

lightning I* comldrred Iroa th* praiani knevladge on 
th* atavaphoxoi of lha planata locludlna tha aarallltaa 
lo and Titan. Optical ud r.I. wavs Hoaurumonu Irom 
space croft haw* yielded tvldsac* of ilacirical activity 
on Vanua, Jupitar sad Bhkyd. Th* roncluslon chat thoit 
omit lions ar* daflattaly from lightning la. not ww 
blguaoi bactua* of poor data bixsi. Ths rbincvalluU' 
attributed to Hghmlng aca rewlawod and dlicnaiad. 
(Lightolng, planacary eMoipbere*) . 

J. Oaophys. fi». ■ D, Fapar AS142S 


Seismology 


■ourcoa, (3) spherical and cylindrical vsva field dlvar- 
ganca, (4) positive end negative phaai alrblaat vftaeta 
on porou* matarlnla, nnd (5) aatertal properties of 
porous psreiculnto matter. 

J. raapbys. Pea., B, Tapar 4BI069. 

69AQ Ssinology 

6EI9H7C POTEiTlA!. FOB LARGE gl.Ti GREAT INlERPUTE 
PARTIkTUAKEB ALONG THE CHILEJUI ASb SOUTHERN PERUVIAN 
KAPr.lllSOF SOUTH A! EE ICA; A QUAtJTITATtVE EEAPPRA1 Sal 

S. P. Nlshonko fLonont-Dohorty Geological Obaetvaion 
of Cnlunbia Unlvaraliy. Pal la Idas, Neu York, 10964) 

Tha lalimlc gntontlal of ths Chilean end anuthors 
Peruvian urflnl nl South America la laovaluotod to 
dslineata those orsj* or noproncs of the n.nrgln Hit 
aiy hr ovprclod tn opor lonna Jsrgv 4r grunt Interplate 
anrlhquakea ulcliln th* next 2ft yrnrn ( I9B4-2'P« ). 
l.ony-lere ontlrvitoo of xelxalt |wl«n|fi) (nr Ihc cnnJI- 
tional probability of recurrence within a apactflad 
period of tiro) are haul an (I) arotlottcal anily*]* 
af historic repeat tins data using We (bull distribu- 
tions and (2.) dotomlnlatlc rntlancea ol recurrent, 
tints land on tho a irM-prwdlcrabta rtdtl of oarthquaka 
rucurranc-!. Both cut hod* tEjihnalia Iho perl’idlc nature 
nl large and grail earthquake racurrtnca, and arc 
coo pared with as tlmotcs of probability basod «n ths 
aMunptlon of Fciaacn-type behavior. Tha aoeloatai ol 
solanlr'potentinl presented In this aludy aro long-tarn 

10 recasts only, as tho Lonporat rc 10 lut Ion (or wrendard 
dovlollan) of bath nrhods la Taken to range fron tl3f 
to ±231 of die avoTogo <r oil Inal ad ripest tics, At 
present, rho Valparaiso region of canlral Chile (32*- 
33*3) has a high potential or probability of rocurranca 
In lha navi 20 year*. Cosol ami e uplllL dots aasorlated 
with previous shocks In IBZ2 aid 190* auggeat that chla 
area up havo already scarred lo roruptur* In 1471- 
1973, Avarago rapaat tinea nlwo auggaal Lhta aroa la 
duo for a gtoat ihock within tha next 20 yoaru. 

FI anklog aagaonte of ths Chilean margin, Coqulotv 

11 lapel (30*-32"3) and Talca-Coarapelon f35*-3B*3), 
prussoilv hava poorly constrained but poanlbty quit* 
high pstantlal* for a serial of lalgo or Rrwat xhocks 
within tha mac 20 years. In contrast, thu rupture 
tone ol Ih* great I960 oarthquaka (J7*-4b , s) haa tha 
lowest potential along tho margin and la not vipectad 
to rsruptura In a great aarlhquakc within the most IDO 
ysara. In thr north, the aeloalc potonilals ol tha 
Hot Ivnda-Arlra (|7*-18*j) and Arlca-Antofagaaia (18*- 
24*S1 sognonta (which last ruptured during great 
tsTtbqutVea In 18b8 aod 1877) aro also high, but poorly 
const rained, (Earrbquoka farocaallng, CM la. Poxu). 

J. Cw.-phyu, Ran., 8, Piper 4Bi'5M 
t>4)U felsnlc loureri 

A RF.-fXAHIHATIn'l OF THk NHHT TEkSuR toUUTtuM-i OR IMF 
148u MPMiTII I.WN4 CAR TH") Il A R FH 

T, C. Ilitlsm (liauwclnai-us Ikupailnsns, InlunralLV ul 
Atliuns, Tuca.m, Art sums, «57ili 

Tho d-boiiI LPnvor sulutloi.w .Il*i v rained fr-,n hath lung 
period body and nurfare w.ivcs I n n<I of tho large 
r.itLhqiiskts In the I9BU Mir.-oi i. lokus sL-quonr.- hive 
subsliitLlal drwlat Ions In's a pure dvuklo .'miplr 
nrrhinlia. hill.in (19dk> nnJ Ak I 111*4) arg-io chat 
I base davlaifni.a roq-ilrs nnn-ahr.11 f lulling annlnlc 
suurcus such n« .1 CIVU whUh r»uld reprewont rnprsilr 
dike Injection. Ilurr a. r.--e,smlnc the r-'i-ent tensor 
s-i lul Ions and Invest t not a me .flans af Ihu twin-double 
co.ipli- souivw '■! body w.iw ivnihellcs. An error luec- 
linn which ta kind U " in. rr-Ma-t.irrnlaltoii if n uvn- 
Ihai l« snJ an obaurvud vsn-l .,rn wn used to .mu,, ir.e 
dlflvrvsre In fit L-Lvhii the rn-pltlv ne*ui lan-ur 
i>ilu[ lui jp .1 one ci>naL r.il nc-1 M t< i Jr.thlu couple. 

Fur the nsln*hi.i* (fluv 23, l4gi|; Inillj ih« ana t-l thr 
oriora .111 lured by loan than H lor ih, lun tuiltl). 
JlPtl.irlt, |bu i.mtu .IlflareJ by f»lv St lor The 
tlli-MMI on Fay 77, |9Hft. III., nwr|m|,in Is Hut tho 
CLVH n;chsnl*n I* n.>t rew-lvuri In Ik. l»i.g-f.erl.i I 
dot a. In uddlxla-n, Iki •••'rpluta r.i-.nt umvi ■clntLon 
h.11 m e.ir.i pjnrclvri a , reel u,s .ii-rllw-l tu 
nnrrallJS Ik. ninUr ol p ir >u*. S'-J II vi* fnun.1 
llnl tho •.i-opU-tu «..|.ill-.n W.IU allgh'l, la«» >lgnlll- 
c.inl thin <1.# di-nble vu-splff -o.-i.itl> n. final ly, tin- 
'Oipltie solurli-n wss ov.’orv I to 1 r‘le r l''*' »--]-itlnn. 
Ini ill the Oirnll nTnrlr.-d the lmt*l --rent fenvot i , 

1. f*I r«rui»d Ir n j lLVl> a* Il Is t -l-tiblr .•-ipl.'. 

• llli-i-igh thla Inns rot rul« o,,i ire 1 1 •» -'1 .files 

ln)Ui I Ion, It *TT--ng1> -i/g.-eta tr.,i I I-.1-. |..y ..in 
lee- ont l-r Ik... h ns-p.-rl ' I «.*|a-|.- M.I.II m |..nn !■ it- 
1 **•' lUK". IsLSib, -i.-c-ni iSiiloll. 

I s-o . lou I *• 


*■•90 f-nai- si-.r----. 

• s|V.valM.’SM--A I’.v-it AFFF--VW I" n-' •N-F-'IIF 
AE LaVIi-P --F rgul.ls 

*.F. 5-ille«, it . , ml 0.1 . Tm|.->ih b- p ir • -.■•■• I 
t-.-.-l.ifir il '.in-.-ll ,- mi . :»•!» .-. I'l.i •, ■- . 

I.ifk. I.H.II, 

111. *. 5,1 | 1 • LI* ■• II nr . -f »f a. ,il • -1 i I !• | - 
Fh-sici, .'j,n. II i\.i »-i« il , Tihi. ,, S.. l-r,, 1 . ■ • I • 
Vw IIHI s fiall I* it rirc-i. jI ruin a •. •. • 

flal.nk.J I’llim-ll li-lrihi* a >T -•! Sli.nciro, 

Uh.n as iip.nli fill. It. .■>--« --1 Inlvi I-:-, - 

is y i» itsaTlerr.1 l- - -i- jI|s..t n.-ri- 

I l«s . tor > linsar iff*., 'h.. ,tr-.o n l • ir.,l -I r. J 
1 ainglv aits rent lip, lit. sr I 1 -r * l* •• I in-m , ,1 
,rrj. lu throw jIjjcti sipwnriwz. "aloe « 
lilll.-s jreup '*0' r-in.-l wc lv-r1ti|Ui lk» Jit J-r- 

I al 1 «-alw IA» stunt hi.rirchicjl -1-1,1 I t ik. 
itaitkmli; gmuth .1 liuli kr.p> irruish , r. lu :-•! 
failurw h alrwit irsiTlwr. An ■.-srrap.al ii ion n 
arbitrarily larg- •:»!.« shrwv »k.- wsitr.n:* of * 
crilicsl sppll.d *tr->> il W.irh ihc uliilm. 

(j|o, Ai nrviiii less Ibsi it. crltl-l! tit. is 
virxuallv !••» Iipsrillss isil or. j litre Cll* ml re, 
Iwull is lo.-kvl. Jkto.i llw criMcil sir. as >«r«rla.. 
fa! lurs L-aicad-s awsv Inn ihs vi.-lwi* .il fslIvTn, Vw 
tnlwrprvl this cslai i tcphic lAll-ir- n in wsrlkq is*-, 
ml it corrwspu.iJ* Ii lb* I, smaller, fren 'lios i. 
slip bwMsiir ii Iks IsjIi. Tl.us lb* slick -slip 
buhsvior of nisi (suits run k, uttskbuivJ a* thw d • a— 
lribul.cn af aiparit iwi «i ihe fJ-ill. Vw prupiiw c.» 
staehsoiic racbanii si m allrTnalwu lo ik.« nsdi- 

I I oral hyperbolas fc-r lha slirk-olip itM'i.r of 
faults, A asjor aJvonliiw of aui jpprji.h is |k, 
inclusion ot acala ijiialsniv. Thus ihr nkswra.-l 
lrwauwnc/-=*gnludw rs I at Ion lor ntintlia Is a 
nsrersl ccnmquwnca of Out baslr hypctheils. 

1. Caophya. Rea., R. tiyn 43 1 124. 
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7J1D TcooedIc* 

COST-SHAD OC IUH FBSEAIL HATER TFQJECISTTREXQ3 AND 
1KFLICAT10VS 

John J. Voaltl (Dapartgont of Agricultural and Applied 
Economic!, 2I7C COB, Unlvarallv at HI non sot*. St. Paul, 
Hlosiaaoii, 35I0B3 

Tha xajor inter policy event* beginning with tha 
1930'a arm xavlauod with raipici ta thalr baaelng on 
proposed change* In tta aueh crlliclxod Tadarat paliciaa 
for noo-F*d*r*l coil sharing. Ihs cost -sharing 
proposals ot lha Caner arvl I«a4>a Admlnlitrattcra* aru 
ravitwrd, Thai* proposals ara dlarutatd vlth raapict in 
thsontlcll icMMlt efrttlcecy and politics! equity. 
Both alt* of proposal* rtprri anted l»provm»nt* oval iho 
traditional lystsa. Hauwvtr, both wit* dctualad kvtins* 
nf political opposition- (kail sharing, wator polity). 

. Hater Is sour ■ Kao., Paper 4911264. 
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6920 Explosion 1st mo Logy 

SFAU, OBSERVATIONS AND NECHAHISHS IH ALLUVIUM 

g.ll, gluap, B.E. Ralnkt (AFVL/NTEK, Air Fere* Hiaponl 

Laboratory, Xlrlland AFB Bi 87117) . 

Spill, a* idantlflmd by mtnua 1 g d»«ll* 0" varlleal 
sctslsroolsr* follow** by l^ulalwa rajoln signal* ■ haa 
bam nb*sxv*8 ta irooxd motlna data rycdrdtd 1* alluvium, 
Thais data remind from **plo*lon* raaglng from fully ' 
contalnid tn aurlsps bur« coaflgoratloa*. Tha variabil- 
ity of tb* loading «nvIroon*«* and ihe ptaarMtloMl 
data loiparl th* conclusion that Iba phanwna r*iwll 
Froa nultlpla moehaslana. Th* d*ra dbg* rtls Lively 

lou accolnratlaoa (U0 g'*) *ecomp* B 7 lta procH*. bnt, 
dua ro th* long dual! tlaa* lnnlvad, r*mlt(n| dlaplaco- 
mntl may b* lorgai Five spall modal* «• dI«co*«*d ud 
■horn to opvrate lo a dob upmat ol lta data tail, lhma 
mschutsu Ineludai (1) staple tom l la raflBCtlom from 
lta fits surf scs, (2) Mylsigh/Ohiar v*«ol from ■ arisen 


•1169 Radio Astronomy 

«s am DUsaioas riot the flahctb iabth, jufiieh, 

AND «TUS « . . 

H. L. MlMz and II. D, Daseix (tod* 699. 

.Labvatwi fax' Exlr*urr8»lrlrt FhiilUs Goddard 
'S|»Md night Cantor, . OraanbaU, Hwt1*o 6 BOT7I3 
' Hq y rainy lha major O^II irved and isfarrad 
r*aL«u «F th* . ttano ourranttp taov* monthtrmai 
radio plan* l*, Uta airlla, Jupitar and 3* Ur*. , . 
S*«*r*l «r U»* prapratlM of khn Urq* pl*n*U. 
ara quit* similar, *ufl**llng Ut*L IM HH* 
nrnilin t*k* plus at .all thr an, , In *ddltlnn a 
Jupltnr h**'. two rod to ooafxjhost* IR Uta 
• low-fraquoooy ranga to l oh ■ay' nab taw* tortot# *1 
th* tv tit or BiturR. «■ *paaul*t* «»*• 

■ oxpaqLnd sddltlog af UrgiwH to UU* ll*» »I radio 
' plmaato ■' . . ' . | 

Row. Pseph -i. Spoe* FW*i. F*fk« ARUM 
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T ectonophy sics 


411U Conviction Currants 

AW nPCHlNCfiTAl APWOACH 10 THERMAL tOttVECTION IN A 
IVO-LAYEHD KAN HE 

P. 01 ion (Dept, of Earth i Planetary Sclancai, Thu 
Johns Koptlnl uni vanity, Baltimore. Maryland 2)218) 

If the 45U Km discontinuity narks a compoait tonal 
boundary, as has been suggested, thin the upper and 
I oxer mantis may N convicting separately. A series of 
laboratory a, perl mans on two- layered convection were 
made In order to determine how thermal convection 
Interacts with a stable density discontinuity. The 
working fluid consisted Of two luperposed layers of 
GLOBE 1132 syrup, a glucose solution with a Newtonian 
viscosity Which depends strongly on temperature. Tne 
Initial density contrast betwaen layers ranged from 
O.H to 81, A uni Torn neat flu< was supplied to the 
bese of the lower layer. By varying the heat flu*, 
Rayleigh numbers between 4 % 10* and 1 < 10' were 
obtained. In every case, two- layered convection was 
observed, but in no case did a steady state result. 
Instead, a elcwnlilng between the layers occurred, 
driven by viscous stresses acting on the density 
interface. Hie mlilng recnanlsm was provided by eon- 
vectlva eddies which entrained Mule across the 
discontinuity In the fora of thin scnlleran. Hiking 
continued until the density contrast across the 
discontinuity beceno small enough to pernlt over- 
turning. the nlslng rate was detarnlned by monitoring 
changes in dye concentration In each layer. It Is 
found that the at ting rate Is governed by the bulk 
Richardson number hi, a measure of the redo of bet- 
ween Inter facial Buoyancy and vtscoul forces. Hiding 
rets data from *• pari rents covering the range 80 < 81 
< HQO are consistent with a power law of the form 

77 u - -a.C 5 !ir' 

where is the density Jump across the discontinuity 
end i ■ (g/iJlj)'/* is the scale lor canvoctlve strain 
rate. Applying this tilling law to the mantle Indi- 
cates mat aess etchange between the upper and lower 
"anile could occur by this mechanism at a rale of IfllB 
■ kg. per million years. Convectlvely driven 
entrainment across the 650 In density discontinuity 
cen provide a mechanise Tor interact Ion between the 
upper and lowor tunic and oey be an Important source 
of mantle heterogeneity. 

i. r.i-opS/,. -;cs K, p.v..t -ini 'O p, 

BIIO Structure of che l.lil-iaphars 
HTWCTim m scormkcv blthfen mienr. wtaothditj jot 
FSMTA t S EVICT! THRUSTS , LF.MTRAl MKffll HOUN TAINS, SOU- 
THERN NEVADA 

B. P, UnmtcKr (Deyartnaat of Geological Sciences, 
llarvas.l University, raohrldpo, Ksaoiohuiolta, Mils, 

J. Douglas Iblkrr and fl, 3. Beau Tall (Papmnrnt of 
fnrfh, AtMHpherlc ard Planetary Sciences, Kaaaa- 
(huautta Inatltula of Tothnology, Can!, ridge, Kaaaa- 
rhuaotlB, 02118 

Dire llod |iolo|lr upplns In the Horwn Mountains 
of i out ham Nova da prov Id Je sign If [rant Inilghi Into 
pVucaiari of ant tmaicoal rectan lea devil oped within 
elder eonpraaBlonal otogune. A nruly iHarovaicd, 

USU-d tract cd low-aogLo nornal fault , tho Honoo 
Peat ditaclatnt, Jirtupoaes tha highest lovala of 
iha fronts 'r, osi pert of tha ■■■i-vacgint , liiaoiole 
Sovler thrusL belt utih au tachthoaous crystal line 
lament. Pal laapaiLtc sikalyila fcpgoira that chi 
del ac taunt Initially dipped 2D-2S” to rha woat and 
. cut discordantly icroaa thrust faults. Nearly 
! coaplots lataraL raaovel or. the hanging wall frto 
ths’erta ha is (posed a 6 ku thick lopgliudioal 
.etc, a- ace Lion thiough the thrust belt In tha 
footml). White highly attenuated ’radiants »* the 
bang Ing will tmvhere aopra than a feu. hundred ' . 

asters thick) ltniBturally.vmeor t l|e rahga, )he 

preamt arched edaf Iguration of the datar tame, 
rami cad tn part frta pro grain lev "doalna-stjta" 
totgttoa of. a fow 4etceaa while ts wee acytea, 
tat ta largely dua to citation oo-yipingaT, ama- 
lurelly lover, haitamt-pmunratlng nortak (aujte 
ttat initiated ot hkgh-aogle, . * . 
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Tho sweety ai>l Mncnatl<-o ol noma I faulting 
tn III. Mv.-non llounialna vuggnat Hut pro-ealailng 
tnrusi planes arc not roqulro.l (or the initiation 
of lov-arjlo rural fault », and even whore clonuly 
ovar lapped hy OManalonal lac Lon Inn, need not 
lane lion as a prlnary control of latnchnml gn.- 
nctrv. Ceurlon cuai thus ho a*«rn lied in Intor- 
pcetlni lov-analo noma I feiilts of uncorln In Lec- 
tor, ic licrlcaea aurh aa thoao aoan In thw COconr 
vast -central Utah anj hi BP 1 a Will daop-ref 1 oe- 
t loo prof II os. Allluugh thrum fault raactive. 
lion fata reasnnably been shown to he tho origin 
of a vary lew low-anglo normal faults, our 
rsotlia IrdUaco that it up not ho an fundn- 
trantel a component of crogi-n lc architecture aa 
It le now vlJrlp porcolved to ho. Va fnitoludo 
that while In turn/ lralancua thrust ftiulc 
reactivation nap bo buth a plausible and 
attractive hypothesis, tc eiaiy never ba 
assured . 

Tattonlci, Paper (TQT92 

8U0 Structure of the Lithosphere 

THE SNAKE RANGE OECOUEMENt INTERPRETED AS A MAJOR 

EkTENSIONAL SHEAR ZONE 

J. M, Bartley (Department of Geology, University of 
North Carolina, Chapel Kill, North Carolina, 2Z514) 
and 1. P. Wernicke 

Geological and geophysical constraints suggest that 
the Snake Range dfcolleoent of east-central Nevada Is 
i major Tertiary low-angle normal fault zone. This 
Interpretation fs consfstent wfth all editing data, 
and alleviates problems that result If large dls- 
placeoent across the ddeo I lament Is escluded [Miller 
et al.. Tectonics . 2, 239-263, 1983], Va have con- 
structed cross sections that suggest appro* I Bate 1y 60 
)m of normal displacement on the ddcol lament. Advan- 
tages of this Interpretation over models that exclude 
large displacement are that It: (ll provides for 
overburden consistent with kyranlte- grade met amor phi sin 
of footwall rocks, (2) predicts reasonable crustal 
thicknesses before end after mens Ion without in- 
voking uneiposed Mntle-derlved Tertiary Intrusions 
at depth, and (3) eiplalns contrasting metasorphlsm 
and structural styles of hanging wall and footwall 
without requiring in extreme geothermal gradient dur- 
ing regional metomorphlsm and ektenslonal strain, 
let tons lone 1 tectonics. Great Basin, low-angle normal 
fault 1. 

Tectonics, Papar ATOM? 

8199 Csnerel (Colorado Pi a Casa Bousdary) 

A TO DEL FOR THE TECTONIC DEVELOP HI NT OP THE SOUTHEASTERN 
COLORADO PLATEAU BOUNDARY 

M. J. Atdrlcb (H.B. Mil, Loi Alraoi National Laboratory, 
Lae Aliaoe, New Kutco, B794J), A. V- LeufhHn 

Stroll data ahow that the conteaponry teocoale bound- 
ary of tho aouLheaeiern Colorado Plateau le colnuldeut 
with ebo aegaant of tho Jeuse lluamunt batman tha 
Uhlta Krancalne In aast-oantral ArLuaa and the Joaai 
Haunt it oa In narth-eeattll Hew Kmloa. The Upeesant le 
actually a broad (•'.» ta wide) teerdtsloally active tone 
that ere ode H.JJ'e. and appcoalmataly ooloclda* with a 
Pracaabrlaa pro vinos boundary. IE le ptaraotartiad by 
oateulra late nrtlaiy-Qda tameiy vplcanie (tilde, 
HNE-traedlus f'-HiJJ'E.) an .edheloit fault*, and both 
nonet and atrlka-ellp faulting. Pllocana-qutiimary 
Mraal obllqua-eUp dlaplactuaota have been otaerva'd' on 
fault! vlthia aod south Of the llnaanaoc tat not north 
ot IE. Leta 'Urealdo KS-8H coapreeiton, which cauiarf 
wi4asp»ad twtralc ahorcdales tbrougbour the mata» 
Cordlllara, apparently was knuelarued - Into laZt-alip . 
"long tha Jakae. llMeaeot. aa the Praiwbrlan baaadept . 
tmdarvent aerlka-ellp raultlsg,' a bait of (THE -trend log 
au acbelgn fealte daYalepad in tta overlying Phenaraiotc 
. sedtaantary strata, By tha end 1 of tha Lafialda ordgahy 
40 H» , ago! tha prlnclpbt . atcuctural alawaota of .the ; 
Unaamant, aeaa today, had bean forwed. Voleantta- In 
tba ME linage l ton voleanle Maid began altar tha 
cassation ' of latawlde taatadlan, Sod hasted the afuat ■ 
.Around the ecuthaattam edga of eta Colorado Plateau, 
The** elevated teuaeraturoa ^amm -tfeakaned tha* part pf* 
tta ptyelogrAphie plateau WWlitBly Moth of the Jana* 

•*. . >•' v .y.;. ;'h i T 1 
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I insurant ao that with tlit r.nvot ol SV-NL axtaatlan In 
tha souchorn kiln and Rnnjio Province, eboui JO Ha aga, 
this area deforaad woro In roaponeo to tha auroualon 
than to tta scraea field of thn Plateau Intarlor. H>o 
auplacoiMM ol largo NW-t rand In* dllos Into tin arae 
betuuon 27 and 29 HA ago woe dlructly ralatod to thle 
•at a net ana 1 ovont. [hiring tho latn Hlocons cha direct loo 
of eprwadlns changed to a u and WNV oiloniatlon allowing 
tlio Colorado Pletonu to bogln a anall clockvleo rotellon. 
Coaval laft-e I Ip and oitonalon occurrod acron tho Jaoaa 
llnoauant. Major voUaaleu on tho llnosoont w«i Initi- 
aled by the ch.ingo In apraadlng illructloa. Voleeele 
activity startod at tha wsekout po'Qt" fl r a‘i “haro the 
llnanaent le InLoreoclod bv tha Bio Craada Blit (Jouaa 
tauntalne) and Capttan linanwunt (White Hounmlna). 
With Increasing extension acmes tint llnaaaont bo tween J 
to 4 Ha ago tho NHK-trondlng tnului oponnd, end by tho 
enrllaet Pllnaono f'-4-J Hi ago) volcnulas waa occurring 
along tha antlra aouihoealorn tnctonlc boundary (Jama 
llnnawant) of the Colorado Plntonu, 

J. Goophye. Roe., A, Paper A BOOT I 
8)99 Canarel Toctonophyelca 

THE YAflUI RIDCt MIT 1 FORM AND [ilTACIIH£lfr FAULT i HID" 
CEXOrOlC EXTINS lONAL TERRANE WEST OP THE SAN ANDREAS 

P. A. Scluiltajaoa (Bcrlppa InecUutlon of r S?Mn 

University ot California. Son Diego. La Jolla. CA V*uvj| 
Tho Yoqul Fldga antklotn and datachmunt fauli in 
aoutharn Borrego Va! toy , California. SKonpIl* 
nature of datachad torronaa In eouth canxral C«l li ■ 
Tho doiactaant fault dlpi t0*-40* to cha ocrlh and norm 
lost, and separates a lowor coro or gnalialc Lat* 
Cratacooua granodlorlto froa an uneonaol Mated. «"“>■ 
norphoeed orgabreccla of peohabla &)ccna to Ute Ollgocena 
age. Pol 1st Iona In cha lower placo monarml ly confer 

tha ateika and dip of tho overlying deLach*.«nl. fau . 

betoma loss distinct away from the *•“**■ T |j* *. 
which fc-rwa the upper plats l> ewepoead of unaortad. 
fairly well-rounded claeta character title J? .^uiltocaao 
atjiJ uiotflAsdlnanCflry rocKi of the region. Hi ,,-a-KreccXe 

lecustrlna aedineota uneonformtaly owwrllo cha magabiee 

In aoo. area.. The datachoont fault Itself tvn* « thl" 

v.oeet over a MO cn band of Inteoaaly ihearad eatat: l '"'* 
A chlorite-breccia sons occur* balow tha catac ■ 
gradually gradae Into tha gnelielc gcanod lorie s. A L 
ohllqua-allp ahomr low cuts through tha **“■*"* . 

related features and acrlha. WNW-E8E, paflUlto Vaqul 
Rldga aotlfora. Pour t oceanic aplaodai ara appata"* 

Taqul Rldga i U) Lata Cratacaou* eynkIMaatlcnylonlt‘ 
tlon and natamorphlaw, forming a regional HW-att Iking 
foliation and NB-erandlng alaatal lloaatlooi W «» • 

Canoeolc ahallow, lew taoparaLura daiachioant fau»ri“ai 
(Jl Late Hlocene-Eirly Plloceua, laft^kbllqua a »LP 
Ingi (4) Plalatocena hlgh-angle faulting aed «”jng, 
(bacaehmtni 1 Suita, low-teaparatura, aooth central 
California). 
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8199 Ganaral (Tactophyilca) 

LATE MESOZOIC AND CENOZOIC TECTONIC HISTORY OF 

SOUTH CENTRAL CALIFORNIA 

A. E, J. Enaal (Scrlppi Inetllullofi of Ocaanoarapny. 

Le Jolla. California 920B3), end P. A. Schuliejann • 
Tho lata Uaioiolc-Canoxolc Malory of louth eantrelk-eii 
fornle la punciuatod by al laail five major taploMo ovan'»- 
Tha oldael ol lhaia Involves Lata Crataceodi ft»ldlng-«no 
thrualing of optional ihalf eedlmani* maalmard ovar ana w 


mruaung or epironei man voaimoii . 
Iha north elorw tha rlelng eastern margin of tha Panlneuier 
Ranges Balhoirih. A eacohd, distinct Spliode lf euperW- 
posed Upon Iha Late Crataceoue structural ItNUPfM, 


puicu uuuf) ins WffID k.rDkKWUB m t\t A 

Involve* low T and P, mldVTdrllary U alach— nt f aulting- ; 
TWa raprqeante tha waatarly aNlanslon Of the da Lech men' 
terraria of aeatern California and woilirrt Antona. inn 
Lata Cralacaoue and datactaient failure* «re furihpr oil 
riiptad by both laft-laieral end right -lateral faulUhfl ' 

, tha lata Canbaolc. TWa faulting (a accompsHad ' 

■ klip faulting, dip-slip faulting, and roldlng which ainUnuae 
Into Holqcana lima. Many of the moil r*d<} 1 
- featurob I nd toe to NS eompraaelonal attain In, aouth eantrei 
California. , (thrusting, datachmani taulla). . . ' 

s'* , •' k ' ■ • *. -j *’ I 
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